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PaGoyas mnporpamma cocraBieHa Ha ocHoBe @OI'OC BO 1o HampaBlIeHHIO MOATOTOBKH
15.03.02 TexHosjorudyeckue MalldHbI M 000pyj0BaHHe, yTBepkaAeHHOro npukazom MOuH P® or
20.10.2015 r. Ne 1170.

PaGouas nporpaMma  paccMoTpeHa M oJoOpeHa  Ha  3acelaHMM  Kadeapel  XUMHH

«22» okts06pst 2018 r., mpotokon Ne 2.
3aB. Ka(benpoﬁﬁ%% / H.JI. MensiHUK

PaGouas mporpaMma 0J00peHa METOAMYECKOH KOMHCCHEH MHCTHUTYyTa €CTECTBO3HAHUS U
crangapruzamu « 29 » oxtsiops 2018 r., mporoxomn Ne 2.

[Tpencenarens /7 / N.1O. Mesun
&

CornacoBaHo:

3aB. kadepoit MPOEKTUPOBAHUS U e

HKCITyaTallui METAJUTYPrUYeCKUX

MallluH U 000py10BaHuUs / A.I'. KopuyHoB

Pabouas nporpamma cocTaBiieHa: JoneHT KadyeIpbl XUMHUH, K.T.H., JOLEHT
/ 2.P. MyniuHa

Penensent: JIOLIeHT Kadeapbl MpUKIAJHON H

TEOpeTHYECKOH (PU3MKH, K.X.H., JOLEHT

o > 5/~ /B.A. Jlosopos




JIueT perucTpanuu H3AMEeHEHHH U 10TIOTHEHHH

| —

Jlara, No
Ne Kpatkoe conepxanue IIPOTOKOJIA [Toanuce
n/n Paspen BT H3MEHEHUS/ IOTIOTHEHUS 3ace/laHus 3aB.Kkadenpoi
kadeapbl
1 8 Axryanu3anus yuebHo- | 15.10.2019 .
METOIUYECKOTO U | mporokos Ne 2
UH(pOPMAIMOHHOTO ObecneyeHus Wé
JUCIUTLITHHBI
2 |8 Axrtyanu3anus yuebHo- | 01.09.2020 r.
METOIUYECKOTO U | mporokon Nel 4

HH(OpPMAIIMOHHOTO O0OecreYeHust
JUCITUILTAHBI

1277

—




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

[{enssMu OCBOEHUS TUCITUTTUHBI «XUMHS SIBISETCS (hopMupoBaHue GyHIaMEHTATBHBIX
3HAHUW B OOJIACTH COBPEMEHHOW XWMWH, BKJIIOYAIONIUX OCHOBHBIC TOHSITHS, 3aKOHBI M
3aKOHOMEPHOCTH, OIKMCHIBAIOIINE CBOMCTBA XMMHUYECKUX COCIMHEHHUI; pPAa3BUTHUE HAaBBIKOB
CaMOCTOATEIILHON Pab0Thl, HEOOXOAUMBIX IS IPUMEHEHHS XUMHUYECKUX 3HAHUHU TIPU U3YUYCHUH
CIIELIMAIBbHBIX JUCUUIUIMH U JAIbHEUIIECH TPAKTHUYECKOM NESITEIbHOCTH.

2 MecTo qUCHMIIMHBI (MO/1YJIs1) B CTPYKTYpe 00pa3oBaTe/ibHO PorpaMmsbl

JucuunnrHa XuMus BXOOUT B 0a30BYI0 4acTb y4yeOHOro IulaHa 00pa30BaTENbHOM
IIPOrPaMMBlI.

JUis  u3ydeHuss  JUCHMIUIMHBI ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BJIAJICHUA),
c(OpMHPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCIUTUTNH/ TPAKTUK:

«Xumus» 00beMe NporpamMmbl cpeHel 00111e00pa30BaTEIbHON IKOIbI

3HaHus (YMEHHUs, BIaJeHUs), NOJyYEeHHbIE NPU U3YYEHUU TAHHOM TUCLHUIUIMHBI OyayT
HEOOXOAUMBI JIJIsl U3YUSHHST TUCIUTUINH/TIPAKTHK:

be3onacHOCTb KU3HEIEATEIbHOCTH

3 KoMmnerenuuun odyyarouierocsi, popMupyembie B pe3yJbTaTe 0CBOECHHUS

AUCHHILIMHBI (MOYJIS) U INIAHUPYEMbIe pe3yJibTaThl 00y4YeHust

B pesynbrare ocBO€HMsS AUCHUIUIMHBI (MOIyJs) «XHUMHS» OOydaroIIUHCSA OJIKEH
o0Js1azaTh CIeAYIOIUMU KOMIETEH UMM

CTpyKTypHBII [Tnanupyemsble pe3ynbTaThl 00y4eHUs
DJIEMEHT
KOMIIETEHIINH

JIIK-1 ymeHueM ucroib30BaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUILJIMH B
npodeccnoHaNbHOM eATENbHOCTH, MPUMEHITh METO/Ibl MATEMaTHYECKOTO aHAIH3a U
MOJIETTUPOBAHHUS, TEOPETUUECKOTO M SKCIIEPUMEHTAIBHOTO UCCIEA0BAHUS

3HaTh - OCHOBHbIE XUMUYECKUE ITOHATHS, IIOJIOKEHNS U 3aKOHBL;

- COBPEMCHHBIC HATIPABJICHUS PA3BUTHSI HAYYHBIX TCOPHUH;

- METO/IbI TEOPETHYECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS B
00/1aCTH XUMHH

YMmeTh - peuiaTth paCYCTHBIC 3aJa9U IIPUMCHUTCIIBHO K MaTCpUATy IIPOTrPaMMBI;
- IPOrHO3UPOBATH BO3MOKHOCTE IPOTEKAHUA CaMOIIPONU3BOJIbHBIX
MMpoNHeCcCOB B pA3JIMYHBIX XUMHUYCCKUX CUCTEMAX

Brnanets - HaBBIKAMU TTPUMEHEHHNS OCHOBHBIX XUMUYECKUX 3aKOHOB B
npohecCHOHANEHOM e TeNbHOCTH,

- MPAKTHYECKUMHU HABBIKAMH TEOPETHIECKOTO M DKCIIEPUMEHTATHFHOTO
WCCJICIOBAHMSI B 00JIACTH XUMHUHU

OIIK-1  crmocoOHOCTHIO K MPUOOPETEHHIO ¢ OOMBIION CTETIEHBIO CAMOCTOSTETHHOCTH HOBBIX
3HAHWU C UCTIOJIH30BAaHUEM COBPEMEHHBIX 00pa30BaTEIbHBIX W WH(OPMAITMOHHBIX TEXHOJIOTHI

3HaThb - COBPEMEHHbIE TEHACHIIUU PA3BUTHSI XUMHUHU, €€ POJIb U 3HAYEHUE B
COBPEMEHHOM HayKe W MPOMBINIJIEHHOCTH;

- COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JUIsl MPUOOPETEHNSI HOBBIX
3HaHUH B 00JIaCTH XUMUHU




YMmeTn

-000011aTh, aHATTM3UPOBATH U OLIEHUBATh UHPOPMAIIUIO: TEOPHUH,
KOHIIENUH, (DAKTHI C 1I€IbI0 POBEPKU TUIIOTE3 U UHTEPIIPETALMH JaHHBIX
pa3JInYHBIX UCTOYHUKOB ]

- IPUMEHATh COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU JIJIs1 00pabOTKH
Pe3yIbTaTOB XUMHUYECKUX IKCIIEPUMEHTOB

- IpUOOpeTaTh HOBBIE 3HAHUS 110 XMMHMHU C IIOMOLIbI0 HH()OPMAIIMOHHBIX
TEXHOJIOTU

Bnanets

- HaBbIKaMU KPUTHYCCKOI'O MBIIIJICHUS, aHaJIKM3a U CUHTE3A,
- I/IH(I)OpMaL[I/IOHHBIMI/I TCXHOJIOTUSAMMU IJId aHaJIM3a COBPECMCHHBIX
,I[OCTI/I}KeHI/Iﬁ XHAMUHU B 00JIaCTH HpO(l)eCCHOHaHBHOfI JACATCIIBHOCTH




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO6mmast Tpy1I0€MKOCTh JUCIUIUITMHBI COCTaBIIAET 3 3a4eTHIX eauauI] 108 akaa. vacoB, B TOM 4uCIIe:
— KOHTaKTHas pabora — 52,8 akaj. 4acoB:

—ayauTopHas — 51 akaj. 4acos;

— BHeaynuTopHas — 1,8 aka. yacoB
— caMocTosTeNbHAs paboTa — 55,2 aka. 4yacos;

®dopma aTTecTaluy - 3a4ET

AynutopHast ) s
o KOHTaKTHas paboTa E E dopma TeKyLero
Pasien/ Tema 5 (B axaj. yacax) g e Bux 3 KOHTPOJISA Kox
R —— : S O | caMOCTOATEINBHOM |  ycleBaeMoCTH 1 KOMITETSHITHH
@) 2 £ paboThI MPOMEXYTOYHOH
ek, 7a0. | mpakr. ER aTTeCTaIHn
3aH. 3aH. | U &
1.
- oopmieHHE
oTyera 1o
nmabopaTopHOit
pabore; 3amura
- perieHne 7Ta00paTOpHOI
11 Xumueckas 6 421 8 JIOMAIITHETO pabotsl. Jomamnee |AITK-1, OTK-1
TEepPMOANHAMHKA
3aganus Ne 1; 3amadue Ne 1.
- camoctosTensHoe |  TecTupoBaHue.
M3yYeHHe yueOHOH
U Hay4yHOH
JUTEPATYPHI
2
- oopmieHHE
oTyera 1o
naGopaTtopHOH
pabore; 3amura
- pelrieHne JTabopaTOPHOI
1.2 Xumuueckast KHHETHKa 4 2 7 JIOMAITHEero pabotsl. Jomamnee |AITK-1, OIK-1
3aganus Ne 2; 3amanne No 2,
- camocTosiTensHoe |  TecTupoBanue.
u3ydeHue y4eOHOH
U Hay4yHOH
JUTEPATYPHI




- oopmieHHE
oTYeTa Mo
nabopatopHoOn
paborte; 3amura
- pelieHue nabopatopHoOn
1.3 PactBOpHI 8 421 10 JIOMAIIHETro pabotel. Homamnee | ATIK-1, OITK-1
3amanns Ne 3; 3amanne Ne 3.
- CaMOCTOSITEIIbHOE TecTupoBaHue
U3yucHHe y4eOHOMH
U Hay4HOH
JIUTEPATYPhI
- oopmnenue
oTYeTa Mo
nabopatopHon 3amura
1.4 JTucriepcHbIE CHCTEMBI 4 2 6 patore; nabopatopoi JIIK-1, OIIK-1
- CAaMOCTOSITEIHbHOE paboTHI.
u3ydeHue yueOHon TectupoBanue
Y Hay4HOU
JIUTEPATyPhI
- oopmneHue
oTyera 1o
nabopatopHoOn
pabore; 3amura
15 OKHUCITUTEIBHO- - pelieHue nabopatopHoOn
BOCCTAHOBUTEIILHBIE 4 2 6 JIOMAILTHETO pabotsl. Jomamnee |AITK-1, OIK-1
TIPOIIECCHI 3amanus Ne 4; 3ananue Ne 4.
- CaMOCTOSITEIbHOE TectupoBanue
M3yYeHHEe yueOHOH
U Hay4yHOH
JUTEPATYPHI
- opopmiieHue
oTyera 1o
nmabopaTopHOit
pabore; 3amura
1.6 DIEKTPOXUMHUIECKIE - betniere nabopatoproi
8 321 18,2 JIOMAILHETO pa6otel. Tomamnee | ATTK-1, OITK-1
CHCTEMBI
3amaHus Ne 5; 3amanue Ne 5.
- CaMOCTOSITEIbHOE TectupoBanue
u3yueHue y4eOHOH
Y HAY9HOH
JIUTEPATyPhI
HWroro no pazneny 34 | 17/61 55,2
Wroro 3a cemectp 34 17/611 55,2 3a4€T
Hroro no nucrumanHe 34 17/611 55,2 3a4eT JIIK-1,0I1K- 1




5 O0pa3oBaTe/bHbIE TEXHOJIOTHH

B mpomecce mpemogaBaHUS UCHUIUIMHBI «XUMHS TMPUMEHSETCS TPaJAUIIMOHHAS
nH(OPMALIMOHHO-KOMMYHHKAIIMOHHAs! 00pa30BaTeIbHbIE TEXHOJIOTHH.

Jlexuu mpoxXosAT KaK B UH(OPMAIIMOHHOHN (opMe, TAe UMEET MECTO MOCIIEI0BaTEIbHOE
U3JIOKEHHE MaTepuana B AMCHMILIMHAPHOM JIOTHKE, OCYLIECTBIIEMOE IPEUMYILECTBEHHO
BepOaTbHBIMU CPEICTBAMH, TaK U B (popMe NeKInii-Oece bl TN AUAajora ¢ ayAUTOPHEH, JTCKIIUH
C NMPUMEHEHHEM 3JIEMEHTOB «MO3TOBOIl aTakuy», JEKUUH-KOHCYJIbTALUUN, TJe TEOPETUUECKHI
MaTepHuall 3apaHee BbIIACTCS CTYIEHTaM JUIsl CAMOCTOSITEIBHOTO W3YUEHHs, JUIS TOATOTOBKH
BOIIPOCOB JIEKTOPY, TAKKUM 00pa3oM, JIEKIIHSI TPOXOIUT IO TUILY BOIIPOCKI-OTBETHI-AUCKYCCHUSI.

[ToMuMO 3TOTO B JIEKIUU MOTYT HMCHOJIB30BATHCS DJIEMEHTHI MIPOOIEMHOTO H3JI0KEHUSI.
Ocoboe MecTo B mpolecce NpernoAaBaHUs TUCHHUIUIMHBL «XHUMHS» 3aHUMAIOT JIEKIHUU C
UCTOJIB30BAHUEM JEMOHCTPAIMOHHOTO XHMHYECKOTO SKCIIEPUMEHTa, KOTOPBIA IO3BOJISET
HauboJjiee MOJIHO peajan30BaTh METOJ MPOOJIEMHOro oOyudeHHUs 4Yepe3 MOCTAaHOBKY MpobiieM C
MMOMOULIBIO IEMOHCTPALUMH SIBIICHHUM, PEAKIIUI HIIH ITPOLECCOB.

Jns peanuzanuu nHGOPMAIMOHHO-KOMMYHUKAIIMOHHOW 00pa30BaTEIbHON TEXHOIOTUU
MIPOBOJIATCS JICKIIMHU-BU3YaTN3aI[H, B XOJI¢ KOTOPBIX M3JIOKEHHE TEOPETUUYECKOTO MaTepualia
COIIPOBOYXKIAETCS MPE3CHTAIUEH.

JIeKIIMOHHBIN MaTepHall 3aKpeIuIsIeTcsl B X0Je J1a0opaTopHbIX paboT, B X0/€ KOTOPBIX
yueOHasi paboTa HpPOBOAUTCA C peajlbHbIMU XMMHUYECKMMHU BemlecTBamu. Ha maGopaTopHBIX
paboTax BBHIMOIHAIOTCS TPYIIIOBBIC WIIM MHIUBHUIyaIbHBIC 3aJaHMs 10 TpoineHHol Teme. [Ipu
MIPOBEJICHUH J1a00paTOPHBIX 3aHSITHI HCIONB3YEeTCSd METOJ] KOHTEKCTHOTO OOYYEeHHs, KOTOPBIH
MO3BOJISIET YCBOWTh MaTEpUal IIyTeM BBISABICHHS CBS3€H MEXKIy KOHKPETHBIM 3HAHHEM U €ro
npuMmenenueM. Kpome Toro, neiaecooOpa3HO HCHOJIB30BaTh TEXHOJOTHIO KOJUIEKTHBHOTO
B3aUMOOOy4eHHUsl (MapHyro paboTy) TpexX BHUIOB: CTaTHYECKas Mapa, JUHAMHYECKas Iapa,
BapHalliOHHAsl Tapa; COBMeEMIas €€ C TEXHOJOTHeW MOIyIbHOTr0 00ydeHus. BbImoaHuB
AKCIIEPUMEHT, oOydaromuecs: (GOpMyTUPYIOT O0OOOIICHHBIE BBIBOJBI 1O CEPUH  OMBITOB,
UCIIOJIB3YS IPUEMBI AHATIOTUU U CPABHEHUSI.

CamocTrosaTenbHas paboTa oOydaromMxcsi BKJIIOYaeT B ceOs camble pa3HOOOpas3HbIe
(bopMbI yueOHOW AEATeTbHOCTU: BBIMOJIHEHHUE JOMAIIHUX 33/JaHUM, 3aBepiIeHUue O0GOpPMIICHHS
71a00paTOPHBIX pabOT, MOATOTOBKA K NMPAKTHKYyMY, H3yYeHHE OCHOBHOTO W JIOTIOJHUTEIHLHOTO
MaTepuaiga Mo y4dyeOHMKaM U mocoOusM, YTeHHEe U MpopaboTKa HaydyHOH JHUTepaTyphl B
OoubnMoTeKke, HarMcanue pedhepaToB U KYpCOBBIX padoOT, MOATOTOBKA K KOJUIOKBUYMaM, 3a4eTam,
UTOroBOM arrecranuu.CamocTosTeNnbHas paboTa o0ydaronuxcs JA0KHA ObITH HampaBlieHa Ha
3aKpeIUIeHUs] TEOPETUIECKOTO MaTepraa, U3JI0KEHHOTO TIpenoaBareieM, Ha IpopadoTKy TeM,
OTBEJICHHBIX Ha CaMOCTOSITENIbHOE H3yYeHHE, Ha TOJATOTOBKY K JaOOPAaTOPHBIM 3aHSATHUSIM,
BBITTOJIHEHHUE JIOMAITHHUX 33JaHUI U TIOJTOTOBKY K PYOKHOMY U 3aKIIIOYUTEIHLHOMY KOHTPOJTIO.
[Tpu npoBeaeHNH pyOEKHOTO U 3aKIIFOUUTEILHOTO KOHTPOJIS OCHOBHBIMH 337a4aMU, CTOSITUMHI
nepes; TpernojaBareeM, SBISIOTCS: BBISIBICHHE CTEMEHH NPaBHIBHOCTH, 00BbeMa, TITyOWHBI
3HAHWUW, YMEHUH, HaBBIKOB, MMOJYYCHHBIX MIPU U3YUYEHUU Kypca HApSAy C BBISBICHHEM CTENEHU
CaMOCTOSITEITbHOCTH B IPUMCHEHHUH TIOJTyYCHHBIX 3HAHUN, YMCHHH U HaBBIKOB.

CoBpeMeHHbIE HHTEPAKTUBHBIE CPEICTBA MO3BOJISIOT AKCIEPHUMEHTUPOBATH C HOBBIMHU
dopmamu KOoHTpOIsI. OOyUaIOIMMMCsT TIPEAIaraloTcsl TECThHl W 33/a4M B DJIEKTPOHHOM BHIIE, C
aBTOMATHU3MPOBAHHOW CHUCTEMOW TPOBEPKU. B oTIuYme OT OOBIYHOTO TECTHPOBAHHS TaKOM
CTIOCO0 KOHTPOJISI TO3BOJISIET CTYJIEHTaM B JIF000E€ BpEeMsl TPOWTH TECT, MPOAHAIU3HPOBATH
OITMOKY U MIPONTH TECT BTOPUYHO.

6 YueOHO-MeTOAMYECKOe 0OecnieueHHe CaMOCTOSITe/ILHOI padoThl 00ydarommxcst
ITpencraBneno B npuiaoxeHuu 1.



7 OueHoYHbIE CPEeACTBA AJI NPOBEACHHS MPOMEKYTOYHOM ATTeCTAIUMHN
[TpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHO-MeTOANYecKOe M MHPOPMAIHOHHOE 00ecnevyeHHe JUCITUIITIMHBI (MO1YJIs1)

a) OcHoBHas JIUTEpaTypa:

1. OcuoBbl xumuu: yueonuk / B.I'. Banos, O.H. I'ea. - M.: KYPC: HUL] UH®PA-M, 2014.-
560c.: - (Beicmiee oOpa3oBanume: bakamaBpmar). - ISBN 978-5-905554-40-7. - URL:
http://znanium.com/bookread2.php?book=421658 - (mara oOpamenus: 14.10.2019). - Tekcrt:
3JIEKTPOHHBIN.

2. Komsima, JI. I'. Xumus : yue6Hoe mocodue / JI. I'. Komsna, JI. I'. Tapaciok ; MI'TY. -
Maruutoropek : MI'TVY, 2015. - 1 snexrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn. skpana. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=21.pdf&show=dcatalogues/1/1123821/21.
pdf&view=true (mara oopamenus: 14.10.2019). - MakpooObeKT. - TeKCT : 3JeKTpOHHBIH. - CBeIeHUS
nocrtymabl Takke Ha CD-ROM.

0) JlonmosiHMTEIbHAS JIUTEPATYpA:

1. Mensinuk, H. JI. PactBopsl : npaktukym / H. JI. Mensiauk, O. P. Mymiuna, O. A. Munypuna
; Marauroropckuit roc. Texuudeckui yH-T uM. I'. M. HocoBa. - Marnutoropck : MI'TY um. I'. 1.
HocoBa, 2019. - 1 CD-ROM. - 3arm. ¢  Turyn. o3kpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=4027.pdf&show=dcatalogues/1/1532656/4
027.pdf&view=true (mara oOpamenus: 14.05.2020). - MakpooObekT. - TeKCT : 3ICKTPOHHBIA. -
Ceenenus nocrynusl Takoke Ha CD-ROM.

2. Mensnuk, H. JI. [lucnepcubie cuctemsi : nmpaktukym / H. JI. Mensuuk, O. P. Mymiuna, O. A.
MumypuHa ; Maraurtoropckuii roc. rexunueckuit y-T um. I'. 1. HocoBa. - Marauroropck : MI'TV nm.
I W. Hocora, 2019. - 1 CD-ROM. - 3arn. c¢ tutyn. 9kpa”a. - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3850.pdf&show=dcatalogues/1/1530463/3
850.pdf&view=true (mara obOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : AIEKTPOHHBIN. -
Caenenus noctynssl Takke Ha CD-ROM.

3. Komsana, JI. I'. OKuCIMTENEHO-BOCCTAHOBUTENbHBIE peakuud. OCHOBBI DIIEKTPOXUMHUH '
yuebnoe nmocobue / JI. T'. Konsina, 3. P. Mymiuna ; MI'TVY. - Marautoropek : MI'TVY, 2015. - 58 ¢. : ni.,
TalJI. URL
https://magtu.informsystema. ru/uploader/flIeUpIoad’?name 1147 .pdf&show=dcatalogues/1/1121163/1
147 .pdf&view=true (mara oOpamenus: 14.10.2019). - MakpooObekT. - TeKCT : 3JEKTPOHHBIHA. -
NMeercs neyaTHbIN aHAJIOT.

4. Mumypuna, O. A. Xumunyeckas kuHeTHKa. COCTOSIHME XMMHUYECKOIO PpaBHOBECHS :
npaktukyM / O. A. Mumypuna, 3. P. Mymnuna, O. B. EpmioBa ; MarHUTOropckuii Toc. TEXHUYECKHA
yH-T UM. ['. U. HocoBa. - Marautoropck : MI'TY um. I'. 1. Hocosa, 2019. - 1 CD-ROM. - 3arm. ¢
TUTYJL. JKpaHa. URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3851. pdf&show dcatalogues/1/1530464/3
851.pdf&view=true (mara oOpamenus: 22.10.2019). - MakpooObekT. - TeKCT : 3JIEKTPOHHBIHA. -
Ceenenus noctynabl Takke Ha CD-ROM.

5. KopoBun, H.B. OOmast xumus: yued. A TeXHMUYECKMX HampaB. W cren. By3oB /H.B.
KopoBun —9-¢ u3zn., mepepad.- M.: Beicmr. mik., 2007.- 557 c.: un. - ISBN 978-5-06-004403-4. - Tekcr:
HEIOCPEACTBEHHBIN.

6. Kpartkuii cnpaBouHuk Qusnko-xumuueckux BenuunH / coct.. H. M. Bapon, A. M.
ITonomapeBa, A. A. PaBuens, 3. H. Tumodeesa; nmox pen. A. A. Panens, A. M. I[lonomapeoii. - 10-e
3., ucnp. u pomn. - CII6. : UBan ®demopos, 2003. - 238 c. : un. - ISBN 5-8194-0071-2. - Tekcr:
HEIOCPEACTBCHHBIMN.

7. VI3BecTus BhICIIMX Yy4E€OHBIX 3aBeIeHUI. XUMHUS U XUMHUYECKasi TEXHOJIOTHSI:



Hay4YHO-TexHHuYecKuil xypHai — ISSN 0579-2991.

B) MeToanyeckne yKazaHus:

1. Mumypuna, O.A. DHepreTuka XUMHUYECKUX TMPOIECCOB: METOAUYECKHE YKa3aHUs K
nabopaTOpHBIM paboTaM MO AWCHUIUIUHE «XHUMHS» ISl O00YJaromUMXCs BCEX HAaIpaBICHHUN
MOJArOTOBKM M CIEHHAIbHOCTEH jgHeBHOW (opmbl  o0yuenuss / O.A. Mumypuna;
Marnurtoropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2016. — 11 c. — TekcT : HEMOCPEACTBEHHBIMN.

2. Komsama, JII'. Xwumuyeckas TepMOAMHAMHUKA: METOJMYECKUE YKa3aHUA JUIA
CaMOCTOSITENILHOM pabOoThl MO NUCUUIUIMHE «XUMHUS» NI 00ydarolIuXcsl BCEX HampaBICHHM
MOJrOTOBKH W cnenuanbHocTel Bcex (opm oOydenus / JLI'. Komsna; Marautoropekuii roc.
TexHndeckui yH-T uM. I'. Y. HocoBa. — Maruutoropck : MI'TY um. I'. UI. HocoBa, 2020. —18 c. —
Tekcr : HenocpeACTBEHHBIN.

3. Komsma, JLI. CkopocTb XMMHUYECKHMX pEaKIHA KM XHUMHUYECKOE pPaBHOBECHE:
Metoauueckue ykasaHus K JaOOpaTopHbIM paboTaM M0 JAMCLUUIUIMHE «XUMUS» UL
00y4aroIIUXCsl BCEX HANpaBJICHUI MOATOTOBKH M CIielHaibHOCTeH Beex (opm oOyuenus / JLT.
Komspa, E.B. Tapactok; Marauroropckuii roc. texHuuyeckuii yH-T um. I'. M. Hocoma. —
Marnutoropck : MI'TY um. I'. K. Hocosa, 2020. —8 c¢. — TekcT : HemocpeACTBEHHBIH.

4. PonuonoBa, H.U. Xumuueckas kuHeTHka. XUMHUYECKOE PAaBHOBECHE: METOIUYECKUE
yKa3aHUs Ui CaMOCTOSITENbHON PaOOThl MO AUCHMILTUHE «XUMHUS» U1 00y4aromuxcs Bcex
HaMpaBJICHUH MOJTOTOBKM U crenuaibHocTel Bcex (Gopm oOyuenus / H.U. Poxunonosa, A.Il.
[TonomapeB; Maruutoropckuii roc. Texuuueckuii yH-t uM. I'. 1. HocoBa. — Maruurtoropck :
MI'TY um. I'. 1. Hocosa, 2020. — 20 ¢. — TekcT : HermocpeICTBEHHBIH.

5. Uymnpoga, JI.B. PactBopsl: MeToanyeckas pa3paboTka K JabopaTOpHBIM paboTaM Io
JUCHUILTMHE «XHUMHUSD) I 00y4aroIlMXCsl BCEX HANpaBICHUH MOATOTOBKH M CIIEUAIbHOCTEN
Bcex popm ooyuenus / JI.B. Uynposa, T.M. Kynukosa; MarHuTOropckuii roc. TeXHUIECKHI yH-T
uMm. I'. . HocoBa. — Marauroropck : MI'TY um. I'. WM. Hocoma, 2020. — 41 c. — Tekcr :
HEINOCPEACTBEHHBIN.

6. Uynposa, JI.B. PacTBopsl: MeToMuecKkas pa3padoTKa K CaMOCTOATEIBHOW paboTe 1o
IUCLUUIUIMHE «XUMHsS» A7 OO0YyYarolMXcs IO BCEM HANpaBlICHUSIM MOJITOTOBKM U
cnienuanbHOCTIM Bcex (opm oOyuenus / JI.B. Uynposa, D.P. Mymnuna, O.A. Muirypuna,
Marnurtoropckuii roc. tTexuudeckuit yu-T uM. I'. 1. HocoBa. — Marnurtoropck : MI'TY um. I'. K.
Hocoga, 2017. — 26 c. — TekcT : HemoCpeACTBEHHBIH.

7. Konsna, JL.I. KonnouaHele pacTBOphl: METOAMYECKHE yKa3aHMsS K J1abOpaTOpHON
paboTe 1Mo JUCHUILUINHE «XUMUS» Ui 00ydaroluXcsl 0 BCEM HAMpaBiIeHHUSM MOATOTOBKH U
crieranbHOCTAIM Beex (opm oOyuenus / JL.I'. Konsna, JI.A. BoabsiH; MarHuTOropcKkuii roc.
texandeckuid yH-T uM. I'. M. HocoBa. — MarauTtoropck : MI'TY um. I'. . Hocoga, 2017. -9 c. —
Tekcr : HenocpeACTBEHHBIMN.

8. Konsma, JI.T'. OkuciuTebHO-BOCCTAHOBUTEIBHBIC PEAKIIMH: METOANYCCKHUE YKA3aAHUS
K JabopaTopHOil paboTe MO IUCHUIUIMHE «XUMHs» A O0yJaroluxcs BCeX HarpaBiIeHUH
MOJrOTOBKM W crenuaibHocTeit Bcex (opm oOyuenus / JLI. Komsma, E.B. Tapaciok;
Marnuroropckuii roc. tTexuudeckuil yH-T uM. I'. 1. HocoBa. — Marnuroropck : MI'TY um. I'. 1.
Hocoga, 2020. — 10 c. — Tekct : HeMOCpeACTBEHHBIH.

9. Konsga, JL.I'. OkucAUTENbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM U IJIEKTPOXMMUYECKHE
MPOIIECCHI: METOAMYECKasi pa3paboTka K CaMOCTOSITENFHON paboTe /UIsi 00yJaromUXCsl IO BCEM
HAIpaBJICHUSAM IOJATOTOBKM W cCHenHanbHOCTSIM Bcex (opm oOyuenus / JL.I'. Komsma, E.B.
Tapacrok, O.P. Mynnuna; Marautoropckuii roc. texnudyeckuii yH-T um. I'. M. HocoBa. —
Marnutoropek : MI'TY um. I'. 1. Hocosa, 2017. —41 c. — Tekcr : Heocpe1CTBEHHBIH.

10. Mumypuna, O.A. DIEKTPOXHMMHYECKHE IMPOIECCH: METOAMYECKHE YKa3aHUs K
nabopatopHoit paboTe Mo AUCHHUIUINHE «XUMUSD) Il 00y4aroluXCcs MO BCEM HAIpaBIICHUSM
MOJITOTOBKHM U CIenUaibHOCTAM Bcex (Gopm oOyuenus / O.A. Mumypuna, H.. PoauoHosa;



I'. . Hocoma, 2017. — 13 c. — TeKcCT : HenocpeACTBEHHBIH.

r) [Iporpammuoe odecnieuenne u UHTEpHET-pecypceh:

IIporpammHoe o6ecnieuenne

HanmenoBanne .
o Ne norosopa Cpok aeicTBus JIMLIEH3UN

MS Windows 7
Professional(nns  [1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)
MS Windows 7
Professional (s |1-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Office 2007 |y, 135 1 17.09.2007 Geccpouno
Professional
FAR Manager CBOOOIHO pacIpoCTpaHICMOC 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue xypca CchblIka

OnekTpoHHas 0a3a TepUOAMYECKUX W3naHui East
View Information Services, OO0 «MIBUC»
HammonansHas nH(GOPMAIMOHHO-aHAIUTHYECKAs
cucrema — Poccumiickmii  ummgekc  mayunoro|URL: https://elibrary.ru/project_risc.asp
uutrposanus (PHUHILL)
ITouckoBas cucrema Axagemusi Google (Google
Scholar)
HNupopmanronnas cucrema - Enunoe okHO AocTymna K
nH(GOPMaLMOHHBIM pecypcam

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepanbHOE rOCyIapCTBEHHOE OI0KETHOE

yUpexIeHne «DenepanbHbIi uncruryt|URL: http://www1.fips.ru/
MPOMBIIIICHHOW COOCTBEHHOCTH))

Poccuiickas  TocynapcTennas — OWOMMOTEKA.|ne. v rsl.ru/ru/dreaders/catalogues/
Katanoru

?IJ(I)?;E;OHHHG pecypebt Gnomotekn MITY . ™. http://magtu.ru:8085/marcweb2/Default.asp

9 MaTepuaJiIbHO-TEXHHYeCKOe 00ecredeHue TUCIUIIHHBI (MOTYJIs1)

MaTepHaﬂBHO-TeXHquCKoe olecrieuenue JUCHUIIJIMHBI BKJIFOYACT:

Y4eOHble ayIWTOpUM [ TPOBEACHUS 3aHATUN JIEKIHMOHHOTO Tuma. (OcHalleHue:
MynbpTuMeANIHbBIE CPEICTBA XPaHEHUS, IEpeaau U MPeCTaBIeHUs HHPOPMAaIIUH.

Y4eOHble ayauTOpuM JUIS TPOBENEHUS JTa0OpaTOPHBIX  3aHATUH, TPYINOBBIX U
VHJMBHUIYAJIbHBIX KOHCYJIbTAllMM, TEKYIIErO0 KOHTPOJISA U MPOMEXKYTOUHOU aTTecTanuu. OcHaleHue:
O6opynoBaHue ISl BHITIOTHEHUS JTA0OPATOPHBIX pabdOT, XUMUYECKasl TIOCY/a, PeakTUBLI, HarnsaHbie
MaTCpHraJbl: Ta6J'II/II_[I)I, CXEMBI, IINIaKaThI.

[TomemeHust Ui CaMOCTOSTENbHOM paboThl oOyuaromuxcs. OcHarnenne: [lepcoHanbHBIE
kommbioTepel ¢ maketom MS Office, Beixomom B HHTEpHET W C JOCTYIIOM B 3JIEKTPOHHYIO
nH(OPMaIIMOHHO-00pa30BaTENBHYIO CPEly YHUBEPCUTETA.

[Tomerenust 1yist XpaHeHHUs] U TPOPUITAKTHIECKOTO 0OCITYKUBaHUS y4eOHOTO 000pYyI0BaHUSA.
Ocnamienue: Cremnaxu, ceiidpl s XpaHeHus: yueOHoro o0opyaoBanust. IHCTpyMEHTHI A1 peMOHTa
1a60paTOPHOTO 00OPYIOBAHUS.



HPUJIOKEHHUE 1
6. YueOHO-MeTOANYECKOE 00ecTieYeHHe CAMOCTOSITeIbHOM padoThl 00y4aromuxcs

CamocrosiTennbHasi paboTa OOydaromuxcsl MOApA3JesieTcss Ha ayaAuTOPHYIO, KOTOpas
MPOUCXOTUT KaK BO BpeMs JIAOOPATOPHBIX 3aHATHH, TaK M HA IUTAHOBBIX KOHCYJbTAIlUAX, M Ha
BHEAYIUTOPHYIO, MPOWCXOMSIIYI0 BO BpPEMs IMOJTOTOBKH CTYACHTaMHU OTYETOB IO JIaDOPaTOPHBIM
3aHSATHSAM U BBIITOJHEHHS JOMAIIHUX 3aJaHHH.

AynuTopHas caMOCTOsATENbHAas paboTa OOYYarOIIMXCSA IPEANoyiaraeT  MPOXOXKICHUE
TECTUPOBAHUS 110 KaXJAOMY pa3einy JUCIUIUIUHBL. TeCcThl BKIIOYAIOT TEOPSTHUECKUE U MTPAKTUICCKIEC
3aJlaHusA, OTBETHl HAa KOTOpbIE TPEOYIOT TJIyOOKOro IOHMMAaHHWs H3YYCHHOTro MaTepuana. TecTsl
MIOCTPOCHBI €IMHOOOPA3HO: K KaXKIAOMY BOIPOCY MpenaraeTcsi 4eThpe BapuUaHTa OTBETOB, CpPeIu
KOTOPBIX OJUH WJIM HECKOJBKO NpPaBMIIbHBIX. OOpaOoTKa pe3ysbTaTOB OCYHISCTBISICTCS IyTeM
COITOCTABJICHUS TOJIYYCHHBIX PE3yJIbTATOB C ATAJOHHBIMH U MPOTEKACT OYCHb OBICTPO. MaKCHMaIbHOE
KOJIMYECTBO 0AJLIOB B Kax 101 Teme Kypca — 10.

BapuaHThl TEeMaTHYeCKHMX TECTOBBIX 3aIaHUI IS TEKYIEero KOHTPOJIs
XumMuveckasi TePpMOJTAHAMHUKA

B Tecrax mo teme «XuMHUYECKas TEPMOJANHAMHKAY: IIEPBBIE IIECTh 3aJaHUIl OLCHUBAIOTCS B
0,5 6ama, ceqpbMoe — B 1 6aiI, a BOCEMOE, IEBITOE U IECITOE 3a0aHusI — B 2 Oauia.

Tecr Ne 1

1. Tlpu paccMOTpeHUH XUMUYECKON PEAKIUH cucmemMd O3HAYaeT:
a) MCXOJHBIE peareHThl
0) NPOAYKTHl XUMUYECKOW PEAKIUI
B) PEaKIMOHHBIN COCY]
T') HCXOJIHBIE PEareHThl U MPOJAYKTHI peaKIIu’

2. Ilepsblil 3aK0H (MepBOE HAYaJI0) TEPMOIMHAMUKHN MAaTEMAaTHUYECKU 3alIUCHIBACTCS TaK:
a) PV =vuRT B) K= Aep (- EA/RT)

6) K=R/Na r) AU= Q-W

3. B sk30TepMuveckoil peaxium:
a) PHTAJIBINS PEaKIIMOHHOM cucTeMsl nossimiaercs (AH > 0)
0) TeroBoit a3 ekt peakiuu otpunareiacH (Q< 0)
B) SHTAJIBIUS peaKIMOHHON cucTeMbl ymMeHbmaercs (AH< 0)
T') AaBIICHHE PEAKIIMOHHOMN CHCTEMBI ITOBBIIIACTCS

4. CraHgapTHbIE TEIUIOBBIE AP PEKTH NPUHATO 0003HAYATE!

a) AUct B) Q 101,3 213
6) AH598 F) AHcr

5. Kakue u3 npuBeIeHHBIX PEAKIH SBISIOTCS SHAOTEPMHUUYECKUMU?
a) 1/2 Np+ 3/2 H;= NH3 , AH = — 46 K][x/M0J1b
0)H,+4/20,=H,0, AH = 242 K]I»/Mo11b
B) 1/2 N2+ 1/2 O, =NO , AH =90 KI>x/moib
r) 1/2H;+1/2 I,=HI, AH = 26 K]I>x/moib

6. Kakasg u3 HanmMcaHHBIX HMKE PEaKIMi OTBEYaeT TEeIuloTe oOpa3oBaHMs okcuja azota ( || ) B
CTaH/IaPTHBIX YCIOBHAX?

a) 1/2N,+0=NO B) 1/2 N2+ 1/2 O, = NO

6) N+1/20,=NO r) NHz+5/20,=2NO+3H;0
7. Tlpu BoccranoBienuu 16r okcuaa menu( || ) mo peakuuu :

CUuO () + C (rpagur) = CU () + CO (y, mornorunock 22 /I TEMIOTHI.

OuTanenus oopa3zoBaHus okcuaa Meau ( || ) paBHa:



a) 110 B)220,5

6) -200,5 r)735
8. Husa peakimu  NiO ) + C (pagur) = Ni g + CO (. Ompenenure BO3MOXKHOE HalpaBlICHUE
CaMOIIPOU3BOJILHOTO TEUEHUS pEAaKLIMU IPU CTAaHAAPTHBIX YCIOBUAX U IpH TeMiieparype 627°C.

BemtectBo AH®95 (KIx/MOB) S°9s (Jx/Momp*K)
NiO -239,7 38
C (rpacpur) 0 5,74
Ni 0 29,9
CO -110,5 197,4

B otBeTe ykaxuTe 3HaueHus dHeprum [ mMOOCa mMpu CTaHIAPTHBIX YCIOBUSX, MIPH TEMIIEpAType
627°C u TemnepaTypy Hauyaja peakiuu

a) 74,5;- 3600; 70,4K B)148; 36; 511K
0) 74,5; -36; 704K r) 225; 78; 279K
9. Kak u3MeHsIeTCs SHTPONHSI IIPHU Pa3IOKEHUU KapOoHaTa KabIus?
a) YBEJIMYUBACTCS B) HE YMEHbIIIAeTCs
0) yMeHbIIIaeTCs I') HE 3HaI0
10. Maunas peakiusi: 2KClOs (tg) —2KCl (15)+30; (), AH<O MoxkeT caMonpon3BOIbHO IIPOTEKATh
a) B MPSIMOM HaIpaBJIeHUU B) HE MOXXET NMPOTEKATh
0) B 0OpaTHOM HaIlpaBJICHUU T') HE 3HAI0

XuMuueckass KHHETHKA

B Ttectax mo Teme «XHMMHUeCKas KHHETHKa». IEPBOE, BTOPOE, TPEThE, YETBEPTOC M MATOE
3amanus ouenuBaroTcsd B 0,5 Oama; mecroe, ceabMOe, BOCEMOE, IEBITOE M jJecsitoe — B 1 Oami, a
OJMHHAIIATOE — B 2,5 Oaiia.

Tecer Ne 1

1. Paznen XuMuM, U3y4arolMi CKOPOCTU U MEXaHU3Mbl XMMUUYECKHX pEaKIUi, Ha3bIBaeTCs
a) XUMH4ecKasi TepMOJJUHAMUKa
0) TEpPMOXUMHS
B) XUMHUYECKasi KHHETHKA
2. CKOpOCTh XMMHUYECKOW peakluu — 370 ...
a) BpeMs, 32 KOTOPOE MOJHOCThIO PACXOyeTCsl OJTHO U3 UCXO/IHBIX BELIECTB
0) M3MEHEeHNEe KOJMYECTBA BEIECTBA PEareHTOB (WM MPOAYKTOB) PEaKLIUU B €IMHUILY BPEMEHH B
enuHuIE 00BeMa
B) KOJINUECTBO BEUIECTBA POLYKTOB PEAKLINN K MOMEHTY OKOHYaHMsI peaKkLun
3. B kakux enuHUIIAX BBIPAXKAETCS CKOPOCTh XUMHUECKOW peakinu?
a) MOIb 1 ¢
0) 6e3pa3zmepHas BETMYMHA
B) MOJIb” C
4. Ot xakux (akTOpOB 3aBUCUT CKOPOCTh XMMHUECKUX pEeaKLnui?
a) OT IPUPOJIBI PearupyroINX BEIIECTB
0) OT TeMnepaTypsl
B) OT 00beMa peakIIHOHHOTO cocy/a
5. CocTosiHME XUMHUYECKOTO PaBHOBECHSI 0OPaTUMBIX IPOLIECCOB KOIMYECTBEHHO XaPAKTEPU3YETCH ...
a) paBHOBECHBIMU KOHIICHTPAIUSMH IPOIYKTOB PEaKIIUU
0) SHEpruei aKTUBU3AIUN
B) KOHCTAaHTOI paBHOBECHS
6. Kak 3anuceiBaercs Boipaxenue 11t ckopoctd peakunu 4 NO ) + 6 H O =4 NH3; () + 5 O, ()
a) V=K[NO]'[H,0] 6) V=Kk[NH3][O,] B)V =Kk[NOJ*[H.0]°
7. Kak 3anumiercs BeIpakKeHHUE 711 KOHCTAHTHI paBHOBecHs peakiuu A +2 B = C +D?



a) Kp = [C][D] / [A][B’
0) Kp = [C][D] / [A][B]
B) Kp = [A][B] */ [C][D]
8. Kakoii oTpe3ok Ha quarpamme Mokas3blBaeT 3HaYCHHUE TEIIOBOro 3¢ deKra peakiuu?
a) 1 E %

=/
/

X0 p€aKkuuu

A

A

v

9. Yrto MOXXHO CKa3aTh O PEAKIIUU, H300PAKEHHOW Ha JUarpaMMme K Borpocy 87

a) 9K30TepMHUYECKasl PEaKIIHs

0) SHIOTEepMHUYECKAs PEaKIUs

B) pEaKIs ONUCHIBACT COCTOSIHUE PABHOBECHUS
10. PaBHoBecue peakuuu Fe 30 4+ 4CO = 3Fe + 4CO,, AH>0
CMEIIAeTCs BIEBO.

a) IPU IOHW)KCHUH TeMIIepaTypbl

0) IIpH MMOBBIICHUHU TEMITEPATYPhI

B) IIPH MTOBBIIICHUY JIABJICHUS
11. Jina peakuun Cy + 2 H 5 () = CH 4 () IpH HEKOTOpOI TeMIepaType KOHCTaHTa PaBHOBECHs paBHA
0,8. PaBHOBeCcHast KOHIIEHTpaIUsl BOJopo/ia paBHa 1,2 Moub/1. BeraucnuTe HCXOMHYIO KOHIICHTPAIUIO
BOJIOpOJIA.

a) 1,2

0) 3.5

B) 5,0

PacTBOpbI

B Tecrax mo Teme «PacTBOphI»: MepBOe 3aJaHHMe OICHMBaeTcsl B | Oayur; BTOpOE, TPEThE,
4eTBEPTOE, MIATOE M IIECTOE 3aaHus - B 1,5 O6asia; ceapmMoe, BOCbMOE, JIEBATOE U IECATOE — B

0,5 6anna.

Tect Nel

1. Ins ypaBuenus peakuuu Cu SOy + KOH — ... cokpalieHHOe HOHHOE ypaBHEHHE 3alUILETCs B BUIE
1) 2K* + SO4% = K804
2) Cu®* + S0, +2K" + 20H™ = Cu(OH)2d + K,S04
3) CuSO,+ 20H™ = Cu(OH),{ + SO,
4) Cu** +20H = Cu(OH),4
2. Macca (B r) xnopuna Hatpus B 300 mu 0,2 M pacTBopa paBHa

1)0,8 2) 3,51 3) 20 4)1,24
3. 3nauenue PH 0,1 M pactBopa HCIO, paBHO
1 2)2 3)11 4) 13

4. Ins momasiienust ruapoausa xiaopuaa xpoma (I1I) cnegyer
1) 1006aBUTH CONIAHYIO KHCIOTY
2) n100aBUTH IIEI0Yb
3) pa3baBUTH pacTBOP BOJIOU
4) TOBBICHTH TEMIIEPATYPY
5. B pazbaBiieHHOM pacTBOpe, TMPUTOTOBICHHBIM W3 THApOCY/Ib(ara KajablMsg M BOIBI, CyMMa



K02(pPUIMEHTOB B ypaBHEHUN HEOOPATUMOM JTMCCOIMAIINKA PACTBOPEHHOTO BEIIECTBA — 3TO
1)3 2)4 3)5 4) 6
6. PacrBopuMmocTs Okcanara cepebpa pasHa 3,27-107° 1/ 100r H,O. Omnpenenute NpoH3BeIcHHE
pactBopumoct AgyC,04
1)5.10*  2)1,16:10° 3)10,7-10°° 4)2,31-10°°

7. MaccoBas 1071l paCTBOPEHHOI'O BEIIECTBA — 3TO OTHOILICHUE

1) Maccel BelecTBa K Macce BOJIbI

2) KOJMYECTBAa BEIECTBA K 00bEMY BOJIBI

3) Macchl BEIIECTBa K Macce pacTBOpa

4) KOJHMYECTBa BEIIECTBA K 00bEMY pacTBOpa
8. K ci1abbIM 3JIeKTpOIMTaM OTHOCHUTCS ...

1) rEaPOKCH aMMOHHUSI

2) TUAPOKCH] KaJus

3) xJopuI Kaublus

4) MaprasioBas KUCJIOTa
9. U3BecTHO, YTO BOJHBIC PACTBOPHI MHOTHX COJIGH MOTYT MMETh IISIOYHYIO WU KHUCIYIO Cpeny.
[IprunHO# 3TOrO SABIAETCS ...

1) osnexTponu3 coeit

2) IUCTIPOIOPIIHOHUPOBAHHUE CONEi

3) ruapaTHpOBaHHUE COJICH

4) THAPONIHU3 COJCH
10.3na4yenne PH uncroit Boswt ipu 25°C cocraBisieT

N1 2)7 3)0 4) 10
JAncnepcHblie cMCTEMBI

B Tecrax mo Teme «JlucmepcHble CHCTEMBI»: MEPBOE, BTOPOE, TPEThE M YETBEPTOE 3aJlaHUs
olieHHBaroTca B 1 Oaiut; IIsITOE U 1IeCTOE 3aaHus - B 3 Oaja.

Tect Nel

1. Vkaxwure pa3Mepsl YaCTHUI] KOJUIOUJIHBIX CUCTEM

1) wmenbe 1 HM

2)  O6ombme 100 M

3) ot 1 ummo 100 uM
2. Kakue WOHBI CMOCOOHBI BBI3BATH KOATYJSIMIO KOJUIOMIA, YACTHIBI KOTOPOTO HMMEIOT
TIOJIOKUTEIBHBIH 3apsi?

1) KaTuOHBI

2)  aHUOHBI

3)  TOJApHBIC MOJIEKYJT
3. JImst KaKoro IIEKTPOJIHMTA TIOPOT KOAryJIsSIiuU KOJUIOUA C MOJIOKHUTENBHO 3apsDKCHHOM YacTUIIeH
JIOJKECH ObITh HANMEHBIINM?

1) xmopun Kaus

2) cynbdar Kanus

3) oprodocdar xamus
4.  Mumuenna 30711 UMeeT CTPOEHHE: {[Fe(OH)3]m n Fe** -(3n—x) CI'} x CI”
KaKOM AJIEKTPOJIMT UTPAET POJIb HOHHOTO CTabuan3aropa’?

1)  xuopun xene3a (111)

2) Boja

3)  THAPOKCHI Kalus
5. IIpu B3aumopneiictBuu 20 mu 0,001H nutpara cBunna (II) ¢ 10 ma 0,02H cynedarta xamnus
oOpasyercst 305b cynab(dara cBuHma (I1). K kakomy aiekTpoay AOMKHBI TEPEMENIaThCsl YaCTHIIBI
JHCTIEPCHOM (hasbl MpH NIEeKTpoIn3e?

1) HaxomaTcs B COCTOSHHU TUHAMHUYECKOTO PABHOBECHSI



2) K Karomy

3) kaHomy
6. B nBe koi0b1 HasmuTo 10 50 MIT 307151 THIPOKCH A Xkele3a. [ljig Toro 4Toobl BbI3BaTh KOATYIISILIUIO
3011 ToTpedoBasioch 100aBUTh: B epByto — 5,3 M 1H pactBopa xmopunaa kanus; B 1pyryto — 18,7 mi
0,001H pactBopa ¢ocdara HaTpusi. BeraucauTe mopor KoaryJsiui Kaxaoro dJIEKTPOJIUTA.

OKHCANTENHLHO-BOCCTAHOBUTEIbHbBIE NMpouecChl
B Ttecrax mo teme «OKHCIUTEIHLHO-BOCCTAHOBUTEILHEIC IMpOoLECChI»: IMEPBOC, BTOPOEC, TPETHE,

4eTBEPTOE U IATOE 3a1aHus oleHuBaroTes B 0,5 Oamia; mecroe — B 1 6ai; ceibMOe ¥ BOCBMOE — B 2
Oauta, a 1eBsToe — B 2,5 OajioB.

Tecr Ne 1
1. OxucauTeNb — 3TO aTOM, MOJIEKYJIa WJIM UOH, KOTOPBIH ...
1) YBEJIMUUBAET CBOIO CTENIEHb OKUCIICHUS
2) MPUHUMAET HJIEKTPOHBI
3) OTJAET CBOU DJIEKTPOHBI
2. [Ipouiecc BOCCTaHOBJIEHMSI UMEET MECTO B ClIydae, KOTa ...
1) HEUTpPaJIbHBIE ATOMBI IIPEBPAILAIOTCA B MTOJIOKUTEIbHO-3apsKEHHBIE HOHBI
2) ITOJIOKUTEIIBHBIN 3apsii HOHA YMEHBIIAECTCS
3) OTpHULATEJIbHBIN 3aps]] MOHA YBEIUYUBACTCS
3. U3 npencraBiaeHHbIX HUXKE peakunii kK OBP nucnponoplinoHupoBaHus NPUHAJIEHKHUT ...
1) S + 2HNO;3; = H,SO4 + 2NO
2) 2H,0, = 2H,0 + O,
3) Mg + S = MgS

4. K BOCCTaHOBHUTEIISIM OTHOCATCS ...
1)  Mertawibl, BOAOPO, YIIEPOT
2)  aKTUBHbIC HEMETAJUIBI
3)  2JEeMEHTbI, HAXOASAIINECs B CPEIHEH YacTH MEPHOIUUSCKOM CHCTEMbI
5. CreneHn OKHMCTIEHHS KUCIOPOa a) B BOJIE U 0) B TIEPOKCH/IE BOAOPOAA COOTBETCTBEHHO PABHHI ...
1) a)-2;6)-2
2) a)—-2;0)+2
3) a)-20-1
6. [lepmanranar kanus B OBP, nmporekaromux B KUCIIOHN cpefie, BOCCTAHABIUBAETCS JO ...
1)  karnona Mn?*
2)  wmanrasar-mona MnO,”
3)  okcuaa mapranmna (1) MnO
7. B peakumu, npotekaromieii mo cxeme Cr,S3 + KNO; =2 K,CrO4 + K;SO4 + NO okucienuro
MIOJIBEPTAIOTCS CIICTYIOIIUE YIIEMEHTHI ...
1) asorucepa
2)  cepau Xpom
3)  XpoM u a30T
8. Cymma k03¢ GHUIMEHTOB B peaKkIiy, TPHUBEICHHOW B Bonpoce Ne 7 paBHa ...

1) 26 2)18 3)35
9. CymMma ko3 dunmenton B peakin KMnO,4 + HC oy = ... paBHa
1) 30 2) 26 3)35

3J1e1ch0ngnqec1me CHUCTEMBbI

B Tectax mo Teme «DIEKTPOXUMHUYECKHE CHCTEMBI»: IEPBOE, BTOPOE M IIATOC 3aJaHus
OILICHUBAIOTCS B 1 6asut; TpeThe U YeTBepTOoe 3amanus— B 1,5 6ana; mectoe u cenpbMoe — B 2 Oaa.

Tect Nel



1. DJIEKTPOAHBIN MOTEHIMAT ONPEACIISIOT 10 YPABHEHHUIO ...

1) Hepucra

2) MenneneeBa-Knaneiipona

3) Bonbpumana

4) Appennyca
2. Paccunraiite DJIC ranbBanudeckoro sjiementa Mg|MgSO,||CuSO4|/Cu mpu cranmapTHBIX
YCIIOBUSX

1) —-2,03

2) -2,71

3) 2,71

4) 0,81
3. Kaxue nponykTel 00pa3yroTcsi Ha KaToJIe MPH AJIEKTPOIIU3€E pacTBOpa HUTpaTa cepedpa?

1) BOJOPOT

2) cepedpo

3) a30THas KUCIIOTa

4) KHCJIOPOJI
4, VYkaxuTe cymMmy KOdQQHUIMCHTOB B ypaBHEHHUH 3JICKTPOIN3a pacTBopa Hutpara menu (11)

1) 12

2) 11

3) 10

4) 8
5. Kakas 13 [pUBEACHHBIX  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIMil  MpOTeKaeT
CaMOTIPOHM3BOJILHO B IIPSIMOM HarpaBJIeHUH?

1). FeSO4 + Cu —...

2) CuSO4 + Fe —...

3) CuSO4 +Na —...

4) HCI+ Cu —...
6. Bbuuciute Maccy LMHKA, HOJYYEHHOTO MpH 3JEKTpoiu3e Cyib(aTa LHUHKA, KOTOPBIH
npoBoAIK B TeueHue 20 cex npu cuiie Toka 1A

1) 2,1:107

2) 0,05

3) 0,013

4) 6,7-107
7. [IpuBenuTe cxeMbl HSJIEKTPOAHBIX MPOIECCOB M MOJEKYJISIPHOE YypaBHEHHME pPEaKIMH,

MPOTEKAIOIICH MPU 3JICKTPOXUMHUYECKON KOppo3uM TanbBaHomapel Zn|Mg B cepHOKucon cpene. B
OTBETE YKOKUTE CyMMY KO3(DPHUIIMEHTOB B MOJIEKYJIIPHOM ypaBHEHUHU.

1) 6
2) 5
3) 4
4) 8

Breaymuropsan  camoctostensnan  paGora  obysaommxes  OCYIIIECTBIISIETCSI B BHUJAE HM3yYEHUS JIUTEPaTyphl IO
COOTBETCTBYIOLLIEMY pa3zieldy ¢ MpopaboTKoil marepuana; oGpopMIIEHHsS] OTYETOB MO JIAOOPATOPHBIM
paboTam ¥ BBITIOTHEHUS TOMAITHUX 3aJaHHA.

BapuaHThl TeMaTHYECKHX AOMAIIHUX 32JaHUIi IS BHEAYZUTOPHOM CaMOCTOSITEILHOI PadoThI
CTYAEHTOB 110 TEMaM

Jlomamnee 3agaaue Ne 1
1o TeMe «XHMHYECKasi TEPMOJIMHAMHUKA)

B nomamHem 3amaHuu 1o TeMe « XuMudecKkas TepMOJUHAMUKAy: TIepBasl 3a/1a4a OIICHHBASTCS B
2,5 6amna; BTopas — B 1,5 Oamna; Tpetbs — B 1 Oam.



3amaga Nel

Hus peakumn CHy ) + CO; (n = 2 CO ) + 2 Hy () ompenenure BO3MOKHOE HalpaBlICHHE
CaMOTIPOM3BOJIBHOTO TEYCHHS PEAKIIMK IIPU CTAHAAPTHBIX YCIOBUAX M MpH Temmeparype T = 927 0C,
ecli TeryIoBoi 3(h(eKT peakiuu 10 3aJaHHOW TeMIIepaTypbl HE U3MCHHUTCS. Y KQKUTE: a) BBIICTSETCS
WU TIOTJIONIAETCS SHEPrusl B XOJ€ pPEaKIuu; O) NPUYUHY HAWICHHOTO HW3MEHEHUS DSHTPOIHHU.
PaccuuraiiTe TemiepaTypy Hadajna peakLyH.

3amaga No2

Beruncnure temnosoit 3¢ ekt peakuuu: CaCy ) + 2 HyO(ry = Ca(OH); () + CoH; (), mONB3YsICH
CTaHJAPTHBIMHU TEIJIOTaMH OOpa30BaHUs pearupyroniux BemecTB. CKOIbKO TEIUIOTHI BBIICTUTCS WIH
MOTJIOTUTCS TP oOpa3oBanuu 2,24 1 CoHy?

3ajgaua Ne3

[To TEepMOXUMHUYECKUM YPABHEHUSM PACCUUTANTE TETIOBOM 2((DHEKT peaKIuu:
Hy ) + CO2 ) = CO () + H2 O(r). TepmoxuMudeckue ypaBHEHUS:

a) Hp ® T 15 O, o= H,O (™) AH =-241,9 x]JIx;

6) 2CO () + 02 )~ 2 COQ () AH = '566,2 KI[)K

Jlomainee 3aganue No 2
o TeMe «XHUMHYECKAA KHHETHKA)

B ngomamiHem 3aiaHuu 1Mo TeMe «XHMHYECKas KMHETHKa»: IepBas 3ajada oleHuBaeTcs B 1,5
Oamta; Bropast — B 0,5 Gaia; TpeThs, 4eTBepTas u rsaras — B 1 6ayr.

3amaua Nel

Peaknus mporekaer no ypasHeHuro: O, ) +2 CO y = 2 CO; (. HavanbHble KOHLEHTpauu
pearupyromux BemiectB paBHbL: [O2] = 1,2 mone/i, [COJ= 0,8 Mosb/1. Bo CKOIBKO pa3 W3MEHUTCS
CKOpPOCTb MpsIMOH peakuuu, korzna npopearupyet 30% CO? Bo ckonbko pa3 M3MEHATCS CKOPOCTH
MPUMOI ¥ OOpaTHOW peakinK, €CIIU YBEIIMUUTh JaBJICHUE B CUCTEME B JIBa pa3a?

3agaya Ne2

[Tpu Temnepatype 40 °c HEKOTOpPOE KOJIMYECTBO BEIIECTBAa BCTYNAET B peakuuio 3a 20MUH.
PaccuuraiitTe Bpems, mpu KOTOPOM 3TO K€ KOJMYECTBO BEIIECTBA BCTYNHT B PEAKLUMIO IPHU
temneparype 200 °C, ecim TEMIEPATypHbIN K03()PUIMEHT CKOPOCTH peakiuu paBeH 2. Bo ckoibko
pa3 U3MEHUTCS MIPU ITOM CKOPOCTh peaKkuu?

3amaua Ne3

HailinuTe HayalibHbIE KOHLIEHTPALMK UCXOJIHBIX BEIIECTB U KOHCTAHTY PABHOBECHUS PEAKIINH:
Fe (7 + H20 ) = FeO () + Ha (1), ecnim paBHOBECHBIE KOHLIEHTPALMU PEATUPYIOIMX BEIIECTB PABHBI:
[H20]=0,3momb/71, [Hz] = 0,4 Momnb/m.

3amaua Ned

Jsa peakuuonnoi cucremsl: CO ¢y + HyO ) = COz (y + Hy (7 HadanbHblE KOHIIEHTpALUU
paBubl: [H20] = 0,5 momnw/n, [CO] = 0,6 Mmons/n. OnpeneuTe KOHIIEHTPAIIUNA BCEX BEIIECTB B MOMEHT
paBHOBECHSI, €CITM KOHCTAaHTa paBHOBeCHUs paBHa 1,45.

3agaua NeS

Bripasurte uepe3 KOHLIEHTpALUK PEareHTOB KOHCTAHTBI PABHOBECHUS CIEAYIONINX PEaKIIHii:

Nz(r) +3 Hz(r) =2 NH3(r), AH =-922 k]I x;
COz(r) +C () = 2 CO(I—), AH = +160,5 KI[)K;
CO(F) + Hzo(r) =CO» o T Hz(r), AH =-41,1 k]I x.

VKaxuTe HanpaBJIeHUE CMEUIEHUSI XUMUUECKOTO PABHOBECHS STUX PEAKLIMiA: a) IPHU NOHMKEHUH
TeMIIepaTyphl, €CIIU JaBJIEeHWE TOCTOSHHO;, O) TpH TOBBIIICHUH aBJICHHs, €CIH TeMmIeparypa
MOCTOSIHHA.

Jomamnee 3axanmne Ne 3
no reme «PacTtBopbn»

B nomamiHem 3amanuu mo Teme «PacTBOphI»: TiepBas, BTOpas, TPEThs W IATas 3ajadu
orieHuBaercs B 1 Oat; uerBepTas u mectas — B 0,5 Oana.



3amaua Nel

B xakom o6beMe BojbI ciieayer pactBoputh 135r SnCly mist monydyenus 3M pactBopa xjopuaa
onoBa (Il) ¢ mmotHOCTRIO P = 1,405 r/™MN?

PaccuuraiiTe: a) MaccoByl [OJIIO BeIIECTBA B pacTBope; 0) MOJISPHYIO KOHIICHTPAIUIO
SKBUBAJICHTA; B) MOJISLIBHOCTD; I') TUTP; 1) MOJBHYIO JIOJIIO BEILIECTBA B PaCTBOPE.

3agaya Ne2

3aKOHYUTE MOJICKYJSIpHbIE M HAMUIIUTE COKpAlllCHHbIE HOHHBIE YpPAaBHEHHUS peakluid
B3aMMOJICHCTBUS CIEAYIOIIUX BEIIECTB:

HBr + NaOH —

AgNO; + HpS —

MgCl, + KOH —

CaF, + HCl —

Sb(OH)3 + H,SO, —

Sb(OH); + NaOH —

3amaua Ne3

CocraBbTe MO J1Ba MOJICKYJIIPHBIX YPAaBHEHUS PEAKIIMM K CJICIYIOITUM HOHHBIM:

Ba®" + CrO4* — BaCrOy;

NH," + OH — NH,OH;

ZnS + 2H" — Zn*" +H,S

3amaua Ned
Boruncnute pH 0,05M pactBopa cepHON KUCTIOTHI.

3amaya NeS

Kakue u3 ciemyrommx coseit moasepratorcs ruaponnsy: NaSiOs. Cu(NOgs),. KBr? CocraBbTe
MOHHBIE U MOJIEKYJISIpDHBIE YpaBHEHHUs THAPOJM3a COOTBEeTCTBYroUMX coneil. Kakoe 3Hauenune pH (<
W= 7) UMEIOT pacTBOPBI ATUX COJIEH?

3amaua Neb

Haiimure npoussenenue pacrBopumoctu PHCly, eciiu B 200 Mt Boabl pactBopsiercst 2,17 T 3T0r0
COEIMHEHMUSL.

Jlomamnee 3aganue Ne 4
1o TeMe «OKHCIUTETHLHO-BOCCTAHOBUTEIbHBIE MPOIECChD

B nomamnem 3amanun mo Teme «OKHCIUTETHbHO-BOCCTAHOBUTENIBHBIC MPOIECCHI): TepBas
3a/ava orieHuBaetcs B 1,5 6anna; BTopas — B 2,5 6amna; Tpetbst — B 1 6a.

3amayga Nel

[Tonbepute KOd(pPUIMEHTHI B ypaBHEHHUSIX OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
VYKaxuTe TUI KaKI0M peaklvu.

PaccunTaiiTe SIE€KTPOIBMAKYIIYIO CHUIYy W ONPEACIUTE HAMPABICHUE CAMOMPOU3BOIBHOTO
MPOTEKaHUsl NEPBOM PEAKUUHM IPU CTAHAAPTHBIX YCIOBHSAX, MCIIONb3Ysl 3HAYEHUS OKHUCIMTEIBHO-
BOCCTAaHOBHUTEIILHBIX TOTEHITHAIOB:

HJ + HsPO, — J, + H3PO3 + H,O

HNO, — HNO; + NO + H,0O

H[AUC|4] + H,O, + NaOH — Au +NaCl +0O, + H,O

NH4R€O4 +H, — Re + NHj3 + HQO

KBrO — O, + KBr

3amaga No2

CocraBbTe ypaBHEHUS OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH:

KMnQO,4 + NaNO, + H,O —
NaCrO, + H,O, + NaOH —
BI(OH)3 + Na,S,05 + NaOH —
Bi,O; + C —



Mg + HNOs; (ass) —

3amaua Ne3

Hanbl 1Be okucnutenbHo-BocctaHoBuTenbHbIe mapbl: KNO,;, KNOjz; u Pb(NOg3),;, PbO..
[Tonb3ysick TaOnuiel CTAaHAAPTHBIX OKUCIHUTEIHHO-BOCCTAHOBUTEIHHBIX TOTEHI[UANIOB, COCTABHTE
ypaBHEHHE BO3MOXHOH peakiuu B ykazanHou cpeae (HNOs3). Paccuumraiite 3HaueHue
3JIEKTPOJABHKYILIEH CHIIBI PEAKIIUU.

JlomaniHee 3aganue Ne 5
1o TeMe «JIeKTPOXUMHUYECKHE CHCTEMbI»

B momamnem 3amaHuu 1o TeMe «JIEKTPOXUMUYECKUE CHCTEMBDY: MepBasi 3a/1aya OIEHUBACTCS B
1 6amr; BTOopas — B 1,5 O6ayna; Tpethbst — B 2,5 Oasna.

3amaga Nel
CocTaBbTe JJIEKTPOHHO-UOHHBIC YpPABHEHHUS OJEKTPOJHBIX TIPOIECCOB U  MOJIEKYJSPHOE

ypaBHEHHE TOKOOOpa3yrmolield peakiuu, NpoTeKarouiel mpu paboTe TralbBaHUYECKOTO 3JIEMEHTa
Co/Co(NOs3); // AI(NOg3)s/Al. Paccuuntaiite DJIC (E) rajpBaHHYECKOro 3JIEMEHTA MPH CTaHIAPTHBIX
YCIOBUSIX.

[IpuHsiB mOTEHIIMAN aHOJAa PABHBIM CTAaHJAPTHOMY 3HAYEHUIO, PACCUUTANTE KOHIICHTPAIUIO
KaTHOHOB MeTa/lla B KaTOJAHOM pacTBope, mpu Kotopoil DJIC raabBaHMUECKOro JJIEeMEHTa
ymenbiutes Ha 0,02B.

3amaga No2

[IpuBenuTe CXE€MBbl SJEKTPOJHBIX IMPOLIECCOB M MOJEKYJISPHbIE YpPaBHEHUS PEaKIUH,
MIPOTEKAIOIIUX [IPH JJIEKTPOXMUMUYECKON Koppo3uu ranbpBanomapsl Co/Ni: a) B kucioii cpeae; 6) BO
BJIQYKHOM BO3/yXe€.

Omnpenenure yObUTb Macchl aHOJA MPU KOPPO3UHM B KHCIOW cpene 3a 20 MHH, €ClIH CKOPOCTh
kopposuu coctasmia 0,01 /4.

3amaga Ne3

CocraBbTe 3JIEKTPOHHO-WOHHBIE YpPaBHEHUS OJJIEKTPOIHBIX TIPOIECCOB (aHOJ HMHEPTHBIA) H
MOJIEKYJIIPHOE YPABHEHHUE PEAKIUU, IPOUCXOIAIIEH TP SJIEKTPOIIH3E:

a) pacrmaBa NaOH;

0) pactBopa CoSOgy,

Beruucnute (akTudeckoe KOJWYECTBO MeETaula, MOJYYEHHOTO Ha KaTOJ€ TPHU DIICKTPOJIU3E
Co(NO3),, eciu 37eKTpOIHA3 TPOBOAWIM B TeueHuH | 4. Beixoa Metania mo Toky coctaBui 85%.

VYkaxuTe BO3MOKHBIC TPUYMHBI YMEHBIIICHUS BBIX0/Ia METAJIJIa TI0 CPABHEHUIO C PACUETHBIM.

KOHTpOJIbHI)Ie BOIIPOCHI IO TEMaM
KOHTpOJ’[LHbIe BOIIPOCHI IO TEME «XHMHYecKas TEPMOANHAMHUKA)

OCHOBBI XMMHUYECKON TEPMOJMHAMUKHU: TOHSITHE CUCTEMBI, BUIBI CHCTEM.
TepMoanHaMuyeckue napaMeTpbl U QYHKIIMU COCTOSIHUSL CUCTEMBI.

Buytpennss sneprus. Paborta. Ternora.

[TepBblii 3aKOH TEPMOJAMHAMUKHU (BBIBOJ).

OHTaNBNUA KaK (YHKLIUS COCTOSHUS CUCTEMbI. DHTAIbIN 00pa30BaHMs BELIECTBA.
TemoBoit >pdext xumuueckoil peakuuu. DakTopbl, BIUAIOINIME HA TEIUIOBOM 3 ¢eKT
XUMHUYECKOHN pPEaKIINH.

7.  Tepmoxumus. 3axoH ['ecca.

8.  CneacrtBus u3 3akoHa ['ecca.

9.  DuTpomnus Kak PyHKIUS COCTOSHUS CHCTEMBI.

10. Bropoii 3aKOH TEPMOAMHAMUKH.

11. Tperuit 3aKOH TEPMOAMHAMHUKH.

12. Dueprus I'u60ca.

13. HanpasieHue caMOnpoU3BOJIBHOIO MPOTEKAHUS XUMHUECKUX PEAKLIUH.

ook~ wdE

KOHTpOJIbeIe BOIIPOCHI IO TEME «XHMHYeCcKasi KHHETHKA»



Xumunyeckast KnHeTuka. CKOpoCTh XUMUYECKOM peakMy U METO/bI €€ PETYJINPOBAHMUS.
BiusiHue KOHLIEHTpalK Ha CKOPOCTh XUMHUYECKON PeaKkLny (3aKOH JAEHCTBYIOLIMX Macce).
Bnusiaue Temneparypsl Ha CKOPOCTh XUMHUYeckor peakuuu. [Ipasuno Bant — Foddda.
Teopust akTUBHBIX CTOJIKHOBEHU AppeHHyca.

OHeprus akTUBallUU. Y paBHEHHE AppeHuyca.

Teopus nepexoHOro KOMIUIEKCa. DHEPreTUYEeCKas AuarpaMmma.

KpuBas MaxkcBemia — bonsiimana. DHepreTudeckuii 6apnep.

Karanuruueckne CUCTEMBI.

Bnusinue xatannu3aTopa Ha CKOPOCTb XUMUYECKOU PEaKLUU.

0. T'OoMOreHHBII U reTepOreHHbII KaTains.

11. KomnebaTenpHbIC pEaKIIUH.

12. Xwumnueckoe paBHoBecue. OOpaTuMblie M HEOOpPATUMBIE PEAKLINH.

13. KoHcTaHTa XMMHYECKOTO PaBHOBECHS.

14. Cwmemenue xummuueckoro pasHosecus. [lpunnun Jle-1larense.

15. BiusHHE KOHLIEHTPALUH, JaBICHUS U TEMIIEPATyphI.

16. ®da3oBbie paBHOBECHSI.

17. ®a3oBble quarpaMMsl JUis OJHOKOMIIOHEHTHBIX CHCTEM.

RO Nk wDN PR

KountpoabHubie Bonpockl o Teme «PacTBopbn»

1. Tlousarue pactBopa. PacTBopuMoOCTh BelecTBa. PactBopuMocTsh rasa.
2. PactBophl. CrocoObl BBIpOKEHHUS KOHIICHTPAIMM PACTBOPOB (MaccoBas MJOJS, MOJISIpHAsS
KOHIIEHTpAIlMs1, MOJISIPHAs KOHLEHTPALIKs SKBUBAJICHTA, MOJIbHAS JIOJIS, TUTP).

3. KommurarusHble cBOCTBa pacTBOpOB. aeanbHbII pacTBOD.

4.  3akonsl Payns: | (ronomerpuueckuii) u |l (30ynanockonuueckuii 1 KpUOCKOMUYECKHIA).

5. Ocmoc. OcMoTuyeckoe napienne. Cxema ocMOMeTpa.

6. KucnorHo-ocHOBHBIE B3aMOAEHCTBUS BEIIECTB.

7. HonHas Teopusi KUCIOT U OCHOBaHWUU AppeHuyca. OCHOBHBIE MOHSTHUS U IMOJIOXKEHUS TEOPUU
AppeHnyca.

8.  Jluccommarusi KHCJIOT, OCHOBAaHWUH M COJIEH C TOYKH 3pEHUS WOHHOH Teopwu AppeHHmyca
(mpumepsl).

9.  Crenens gucconuarmu. CHIBHBIC U CIIA0BIC DJIEKTPOJIUTHL.

10. duccoumanus cnadbix snekTponnToB. KoHcTaHTa Arcconmaum.

11. 3akon pazbaBnenusi OcTBaib/a.

12. Peakuuu HOHHOTO OOMEHA MEXAY JIEKTPOJIUTAMHU (Ha MpUMepe peakuuii o0pa3oBaHus ci1aboro
AJIEKTPOJINTA, OCAJIKA U Ta3a).

13. TIpousBeneHue pacTBOPUMOCTH.

14. HonHnoe nmpousBeaeHUE BOIABI. BOMOPOIHBIN U THAPOKCUIBHBIN MTOKa3aTeIH.

15. Tunponus coneil. Tumbl ruapoIn3a coyei.

16. KonmuecTBeHHBIE XapaKTEPUCTUKHU TPOIIECCa THAPOIH3a.

17. ®axTopsl, BIUSIONINE HA IPOLIECC THAPOIIN3A.

KonTtpoabHbie Bonpockl 1o TeMe «/[ucnepcHbie cucTeMbDy

I'ereporennsie cmecu. JlucniepcHble CUCTEMBI.

HucnepcHocth. Knaccudukanum 1ucnepcHbIX CUCTEM.
Konnouansie pactBopsl. JInoguisHbe 1 110(OOHBIE KOJIOUIBI.
CrniocoOblI MosTydeHus KOJUTOUIHBIX PACTBOPOB.

CrtpoeHne KOJTOUIHBIX YacTHLl.

[IpaBuno ®@asHca — [leckosa.

Y CTONYMBOCTD KOJIOUAHBIX cucTeM. CTaOMIIN3aTophI.
Koarynsmust mnoduinbHbIX 1 T10(POOHBIX KOJIJIOUIOB.
CenumeHTanus KOJIOUIOB.

CoNoa~WNE



10.
11.
12.
13.
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Koarynauus KoJUIOUIHBIX paCTBOPOB JIEKTPOIUTAMH.
[TpaBuno Ulynsue — [Napau. Koarynaupyromas ciocoOOHOCTb.
OnTryeckue cBOMCTBA KOJUIOUJHBIX PaCTBOPOB.
DNEeKTpUUECKHUE CBOMCTBA KOJIIIOUHBIX PaCTBOPOB.

KonTpoabHbie Bonpockl o TeMe «OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE
MPOLECCHI»

OCHOBHBIE TOHATHS TEOPUU OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEAKIIUM.
OKHUCIINTEIFHO-BOCCTAHOBHUTEIIBHEIC CBOMCTBA BEIIIECTB.

Baxxwueiiine oOKUCINTENIN 1 BOCCTAHOBUTEIIH.

THIIbI OKMCIIUTEBHO-BOCCTAHOBUTENBHBIX PEAKIIUN (TIPHUMEDPHI).
OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIN IIOTCHITHAIL.

VYpaBuenue HepHcra.

CocraBiieHUe OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIHI.
Hanpapnenue oKMCINTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

KoHTpoJsibHbIE BONPOCHI 110 TeMe «DJIeKTPOXUMHYECKHE CHCTEMbI»

DIIeKTPpOXUMHUYECKHE cucTeMbl. Kimaccuukanus 3JIeKTPOXUMHUYECKHX TTPOIIECCOB.
DIIEKTPOXUMUYECKHE TTPOLIECCHI, MPOTEKAIOIINE Ha TPAHUIIE pa3/iena «MeTaul — pacTBOPY.
I"anpBann4eckuii 35emMeHT Jdanusmsa — SIkoowu.

DIEKTPOABUKYIAS CUJIA TAIbBAHUYECKOTO JIEMEHTA.

N3MepeHnne SIEKTPOIHBIX MOTEHIUAIOB. Psii  CTaHAApTHBIX HJIEKTPOAHBIX IMOTEHIIMAIOB.

CBOI/ICTBa MCTAJIJIOB B COOTBETCTBUU C UX ITOJIOKCHUCM B PAAY HaHpiDKeHI/II/I

6. VYpasnenue HepHucra.

7. DnexTpoau3 paciiaBoB U pacTBOpOB. KaToaHble U aHOIHBIE POLIECCHI.
8. OO0benunenHbIi 3akoH @apazes. Beixo 1o TOKy.

9.  Koppo3sus metaimioB. Kinaccudukarys KOppo3MOHHBIX TTPOIECCOB.

10. Xwumuueckas KOppo3usi.

11. DOnexTpoxumuueckas KOppo3us. AHOJHOE OKHCIEHHE METaula U KaTOAHOE BOCCTAHOBJICHHE
OKHCIIUTESL.

12. Tlpumepsl KOPPO3UH B KHCIION cpesie U aTMOCc(hepHOi KOppo3uHu.

13. CkopocTh KOppO3HH.

14. 3ammTa METAIJIOB OT KOPPO3UH.

15. 3ammuTHBIC TOKPHITHSL.

16. DNeKTpOXHMMHYECKUE CTIOCOOBI 3aIUTHI OT KOPPO3HH METAJIOB.

17. Xumuueckue UCTOYHHUKH TOKa. ['abBaHMUYECKUIL S7I€MEHT.

18. XumHYecKkrue HCTOYHUKHU TOKA. AKKYMYJISITOPHI.

19. Xwumuueckue UCTOYHUKH TOKA. TOIMIMBHBIE SJIEMEHTHI.



MNPUJIO’)KEHHUE 2

7. OIIeHO‘lHLIe cpeacrea AJid MpoOBEeACHUSA l'lpOMe)KyTO‘IHOi/i aTrecranmum
HpOMe)KYTOLIHaH arrecragus nuMmeer OCJIbIO OIIPCACIINTD CTCIICHb JOCTHIXCHUA
3allJTaHUPOBAHHBIX PE3YJIbTATOB OGy‘ICHI/ISI 10 JUCHUILIMHE 3a OHpel[eJIeHHblf/'I nepuon O6y‘-I€HI/IH.

a) Ilnanupyemble pe3yJbTaTbl O0y4YeHHUS] U OLIEHOYHbIE CpeACTBA /AJsl NPOBeleHHs
NMPOMEKYTOYHON aTTeCTANNH:



CtpyKTypHBII
JJIEMEHT

[Tnanupyemsble pe3ynbTaThl

O1eHOYHEIE Cpe€acTBa

o0OyueHus
KOMITCTCHIIMH
OIIK-1
CIOCOOHOCTBIO K TMPHOOPETCHHIO C OOJIBIION CTENEHBIO CAaMOCTOSTEIILHOCTH HOBBIX 3HAHHUU C MCIIOJB30BAaHHMEM COBPEMCHHBIX 0O0pa30BATEIbHBIX WU

MH(OPMALIMOHHBIX TEXHOJIOT U

3HaTh - COBPEMEHHBIC TeHJeHuuH | Ilepeuens meopemuueckux 60npocos
pazButuss XxumuM, ee poib U |1. CoBpeMeHHbIE OJIOKEHUS XUMUUECKON TEPMOJIUHAMUKH.
3HAYEHHWE B COBPEMEHHON Hayke U |2. OCHOBBI XMMUUYECKON KMHETUKHU. KaTtanus.
MIPOMBIIIIICHHOCTH; 3. OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS TIPOILIECCOB B PACTBOPAX.
- coBpeMeHHbIe HH(opMannoHHbIE | 4. OCHOBHBIC 3aKOHOMEPHOCTH MTPOTEKAHUS MTPOIIECCOB B IUCIIEPCHBIX CUCTEMaX.
TEXHOJIOTUU  JJIi  TpHOOpEeTeHus | 5. 3aKOHOMEPHOCTH U HAIpaBJICHUE MPOTEKAHUS OKUCIUTEIbHO-BOOCTAHOBUTEIIBHBIX MIPOIIECCOB.
HOBBIX 3HAHHUH B 00J1aCTH XUMHUU 6. CoBpeMEHHbBIC HAIIPABJICHUS PA3BUTHS DJICKTPOXUMHUHU.
YMeTh [1[Jo600mars, aHaIM3UPOBATH W Ilpumepnvie npaxmuueckue 3a0anus
OIICHUBaTh HMH(POPMAIIMIO: TEOPHH, [IpoBecTn aHaKM3 BIUSHUS KOHIICHTPAIIMA Ha CKOPOCTh XUMHYECKOW peaKIuu
koHmenmuu, (Gakrel ¢ 1enbro | NaS,03 + H,SO4 = S + SO, + Na;SO4 + HyO mo skcnepumeHTanbHBIM gaHHBIM. [IpoBectn
MIPOBEPKHU TUIOTE3 U [ 00paboTKy TMOJY4YEHHBIX [JAHHBIX C HCIOJB30BAHMEM COBPEMEHHBIX HH(OPMAIMOHHBIX
WHTEPIPETAIIMU JAaHHBIX Pa3IUYHBIX | TEXHOJIOTHH. Pe3ynbTaThl ONTOB MPECTaBUTh B BUE TAOIUIIBI 1.
HCTOYHUKOB [ Tabmuna 1
(J[J  npUMEHAT  COBPEMEHHBIC Howmep O0Bem, M1 KoHnuenTpanus Bpems Ckopoctb
UHPOPMALMOHHBIE TEXHOJOTHU IS omeita | NayS,03 H,O H,SO, Na,S,03, 107 | mosienns | peaxrum, 107,
o0paboTku pe3yJIbTaToB MOJIB/JI MYTH, C !
XUMHUYECKUX IKCIIEPUMEHTOB; 1 1 7 2 1,3
- an06peTaTb HOBEIC 3HAHUA II0 2 2 6 2 2,6
XAMUHA c HOMvOIuLIo 3 3 5 2 39
I/IH(bopMaHI/IOHHLIx TEXHOJIOTUU 4 4 4 2 5,2
5 5 3 2 6,5
[To marHBIM TaOIUIEI 1 TOCTPOUTH TPaPUK 3aBUCUMOCTH CKOPOCTH PEAKIIMH OT KOHIIEHTPAIUU
THOCYb(aTa HATPHUs, OTIOKUB Ha ocu adciucc koHmeHtparuio Na;S;0Os, a Ha ocw opaAMHAT —
CKOPOCTh PEaKITUH.
Crenatb BBIBOJI O 3aBUCUMOCTH CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlMU THOCYIb(haTa HATPHsl.
Bnagets [ JHaBBIKAMU KpuTH4eCckoro | Temst 0oKk1a006

MBIIJICHUS, aHaJIn3a U CHUHTE3a,

1. KoHueniuu coBpeMEHHON XUMUU.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

JJIEMEHT OneHouHble CpeaCTBa
KOMIIETCHIIMH obyuenus

- HMH(OPMAIMOHHBIMH  TEXHOJO- | 2. DIEKTPOXUMHUYECKasi KOPPO3Hs MaTEPUAIIOB, IPUMEHSAEMbIX B MAIIMHOCTPOCHHH.

UMM JUJI aHaiM3a COBpeMEHHBIX | 3. KuHeTnuecknue TeOpuM B KOHTEKCTE XMMHUECKOTO 3HAHUS.

JNOCTHKEHUM XuMuu B obOusactu | 4. KauecTBEeHHBIN U KOJIMYECTBEHHbIN aHaINU3 00pa31oB CIUIABOB.

npoeCCUOHATBHON AeATeNbHOCTH | 5. XMMHKO-TEXHHUECKasi 00paboTKa METAIJIOB U CILIABOB, IPUMEHIEMbIX B MAITMHOCTPOCHUH.
6. CpaBHUTENIBHBIN aHAJIM3 COBPEMEHHBIX KaTalIU3aTOPOB, IPUMEHIEMBIX IIPU IIPOU3BOACTBE
MaTepHaJIOB I MAIIMHOCTPOCHUS
7. OCHOBHBIE POOJIEMBI COBPEMEHHON XUMMUH.

JIIK-1

YMCHHUEM HUCIIOJIB30BaTh OCHOBHBIC 3aKOHBI €CTCCTBCHHOHAYYHBIX NTUCHHUIUIMH B HpO(bCCCHOH&J'IBHOfI ACATCIIbHOCTH, IPUMCHATb MCTOAblI MAaTEMATHUYCCKOI'O
aHaJIn3a U MOACIIMPOBAHUA, TCOPCTUICCKOI'0 1 SKCIICPUMCHTAJILHOI'O UCCIICAOBAHM A

3HaTh

- OCHOBHBIE XMMHYECKHE ITOHITHA,
[MOJI0KEHHUS U 3aKOHBI,

- COBPEMEHHBIC HaIpaBIICHUS
Pa3BUTHSI HAYYHBIX TCOPHIA,

- METOJBI  TEOPETUYECKOTO H
AKCIIEPUMEHTAILHOTO MCCIEIOBAHUS
B 0071aCTH XUMHHU

Ilepeuens meopemuueckux 6onpocos:
1. OCHOBBI XMMHMYECKONM TEPMOJMHAMUKH: CHCTEMA, TEPMOJMHAMHUYECKHE I1apaMeTphl
CUCTEMBI, (PYHKIIMH COCTOSIHUSA CUCTEMBI. I1epBbIil 3aKOH TEPMOINHAMUKH.
2 DHepreTuka XMMMUYECKUX IPOLIECCOB.
3 OHranbnus. 3akoH I'ecca U clieACTBUS U3 HETO.
4 OHnTponus. YpaBHeHue bonpnMana. BTopoii n TpeTuii 3aKOHBI TEPMOAMHAMUKH.
5 Ouneprus ['n66ca. HampaBneHnus XMMHUYECKHUX IPOIECCOB.
6. Xumuueckass kuHeTHKa. CKOpocTh XuMu4eckon peakuuu. CpenHss U UCTUHHAs CKOPOCTH
peaxkunu. Kunernueckas kpupasi.
7. CKOpOCTbh peakMu U METOIbI €€ PETyJINPOBAHHUS.
8. Bnusinue temnepatypsl Ha ckopocTh peakiuu. [lpasuno Baut-I'odda.
9. DOHeprus akTUBalMU. AKTUBUPOBAHHBIN KOMILIEKC. Y paBHEHUE AppeHuyca.
10. KaTtanuzaTopbl n kKaTaIUTHYECKHE CUCTEMBI. | OMOT€HHBIN KaTaJIn3.
11. Karanu3aTopsl 1 KaTaIUTUYECKUE CUCTEMBI. [ €TepOoreHHbli KaTanus.
12. Xumunueckoe paBHoBecue. KoHCTaHTa XMMHYECKOTO paBHOBECHS.

13. Cwmemenne xumudeckoro pasHosecusd. [Tpunuun Jle [larense.
14. PactBopel. CriocoObI BeIpaXeHUsI KOHIIEHTPAIIUN PACTBOPOB.
15. PacTBopb! 21neKkTpoianToB. CTENneHb U KOHCTaHTA JIEKTPOIUTUYECKON JTUCCOLUALMU. 3aKOH

pazbaBnenust OcTBaIbaA.

16.  [uccoumanusi KUCIOT, OCHOBAHUH, conieil. AM(pOTEpHbIE FIEKTPOIHUTHI.

17. PactBopuMocTs. [IpousBeneHne pacTBOPUMOCTH. YCIOBHE OOpa30BaHUS U PACTBOPEHHS
0CAaJIKOB.




CTpyKTypHBIii

[Tnanupyemsble pe3ynbTaThl

DJIEMEHT OneHouHble CpeaCTBa
oOyueHus
KOMIIETEHIIUH
18. Huccounanus Boasl. MoHHOE npousBeneHue Boabl. pH.
19. I'nnponus coneil. CTeneHp U KOHCTAHTA THIPOIU3a.
20. Hucnepcubie cuctembl. Kiaccudukanus. Jlnopmipabie 1 110POOHBIE KOJUTOUIBI.
21. CrpoeHre KOJTOUIHBIX YaCTHULl.
22.  Koarynauus KOJUIOUAHBIX PacTBOPOB.
23. OKHUCIUTENBHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA BemlecTB. Kiaccupukamus OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIUi.
24, DNEeKTPOXUMHUUECKHE CUCTEMBI. 3akoHbI Dapasies. DIeKTPOIHbIM NOTEHLIHA.
25. lNanpBanm4eckmii 3ement Jdanusms SAxoou.
26.  DIEKTPOXMMHUYECKHE CHCTEMBI: DJIEKTPOJIA3 PacIuIaBoB. [I[puMeHeHue 31eKTpoIu3a.
217. OneKTpoan3. AHOIHBIA U KaTOJHBIN MPOLECChI MIPU AIIEKTPOIN3e pacTBopoB. IIpumenenue
AIIEKTPOJIN3A.
28. Kopposus. Bunsl koppozuu. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UH.
Ymerpb - pemarb  pacueTHble  3aJauu Ilpumepnvle npakmuueckue 3a0anun:

[PUMEHHUTENBHO K Marepuairy 1. Hamucarb 35IeKTpOHHBIE YPAaBHEHUS 3JIEKTPOJHBIX IPOLECCOB, ypaBHEHHE CyMMapHOU

MPOrPaMMBI; TOKOOOpa3yromei peakuuu, BeMUCIUTh JJIC raqbBaHUYECKOTO 3JIEMEHTA, €CIIM KOHIEHTPAIUU

- IPOrHO3UPOBATH  BO3MOXHOCTH | HOHOB METAJLIOB PABHBI: [AI3+]=0,001 MOJIB/II, [C02+]=O,1 MOJIB/JI.

MIPOTEKAHHS CaMOIPOHU3BOJIEHBIX 2. Hammucatb WOHHBIE ¥ MOJIEKYIJISIpHBIE ypaBHeHHS peakiuii ruapoinuza comneit: KsPOys; NaSOy;

MIPOLIECCOB B paznuunbix [ ZnCl,.

XUMHNYECKHUX CUCTEMAX

3. 3aKOHUYUTH YpaBHEHMsI peaklUii, HaKMCaB X B MOJIEKYJISPHONW U MOHHOM popmax:
Al(OH)3 + NaOH —, K,CO3 + H,SO4 —, H,S + KOH —.

4. B 2 1 pactBopa ruapokcuna kaibiusa conepxutcs 478,8 r Ca(OH),. [InmotHOCTH pacTBOpa
1,14 r/mn. Paccuuraiite: 0(Ca(OH),); Cp; Cox; Cmy N(Ca(OH)2) u N (H20); T.

5. CocTaBbTe YpaBHEHHS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIAIN:

K>Cr,07 + FeSO,4 + H,SO4 — , KMnOy4 + NapSO3 + H,O —.

6. Hammcare 5JIEKTpOHHBIE YpPAaBHEHMS DJIEKTPOIAHBIX ITPOLIECCOB, YPABHEHUE CYMMAapHOU
TOKOOOpa3yromeit peakiuu, BeIYUCIUTh DJ[C ralbBaHMUYECKOTO AJIEMEHTa, €CIH KOHIEHTPAlUU
MOHOB METAJIOB PABHBI: [Mn2+]:0,01 MOJIB/I, [Au3+]=0,1 MOJIB/II.

7. 3aKOHUYUTH YpaBHEHHsI pEaKlUii, HAMMMCAB UX B MOJIEKYJISIPHOW U MOHHOM opmax:

NH4OH + HNO3 —, Zn(OH),; + NaOH—, AIPO4 + Na,S04 —.

8. HammcaTh ypaBHEHUS peakluii THIPOJIN3a B MOJIEKYIIpHOM U HoHHOM Buje: Aly(SO4)3, KCI,

Na,SOs.




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

9. Hamucarb 5J€KTPOHHBIE YpaBHEHHUS OJJIEKTPOJHBIX IPOLECCOB, YpaBHEHHWE CYMMapHOU
TOKOOOpa3ytomei peakiuu, BeIYucIuTh DJ{C TralbBaHUYECKOTO AJIEMEHTA, €CIM KOHIEHTPAIlHH
HMOHOB METAJJIOB PABHBI: [Zn2+]=O,01 moub/11, [Cu*]=1,0 Monb/m.

10. Cynbdar amromunus maccoit 36,4 v pacteopuwiu B 100 T Boabl. [I10THOCTE TOTYy4EeHHOTO
pactBopa 1,32 r/mi. Paccuuraiite: w(Al2(SO4)3); Cm; Cox; Cmy N(AIR(SO4)3) 1 N (H20); T.

11. Hammcath SIEKTPOHHBIC YPaBHEHHs SJEKTPOJHBIX MPOIECCOB, YPaBHEHHE CyMMAapHOM
TOKOOOpa3yromeil peakuuu, BoIYUCIUTh, DJ[C raibBaHUYECKOTO 3JIEMEHTa, €ClIM KOHIEHTpPaluu
MOHOB MeTaiuIoB paHbl: [Mn?*]=0,01 mous/x1, [Ag*]=1,0 Mob/1.

12. 3akOHUYMUTH ypaBHEHUS PEAKIIMi, HATMCAB UX B MOJIEKYJISIPHOM U HOHHOM BHJIE:

MnS + H,SO4 —, Fe(OH)3 + NaOH —, NH4Cl + KOH —.

13. Onpenenure TEpMOAMHAMUYECKYIO BO3MOKHOCTB NpoTekanus peakuuu CaO + 2 Cio) =
= CaC; (v + CO(, AH; = 460 k/I)x npu crannapTHeIX ycnoBuax. Paccuuraiite TemnepaTypy Hadana
peakiuu, ecan  S(Ca0)=38 [Ix/mons K; S(C)=6 [Ix/monsK; S(CaCy)= 70 J[x/Monb-K;
S(CO)=197 dx/mons-K.

14. CocTaBbTe ypaBHEHHUS OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIA:
KMnQO4 + NaNO, + H,SO,4 —, Crz(SO4)3 + Br, + NaOH —.

15. Onpeznenure TepMOJMHAMHYECKYIO BO3MOXKHOCTB mpoTekanus peakuuu 2 Cly ¢y + 2 HoOr
=4 HClyy + Oz (y, AH; = 115,6 x/I)x npu cTaHZapTHBIX ycioBusx. Paccuuraiite Temmeparypy
Hauana peakuuu, eciu S(Cly)=223 Jix/mons K; S(H20)=189 Tx/monb-K; S(HCI)= 187 I/momb-K;
S(02)=205 Tx/moabK.

16. Hanimcath ypaBHEHUsI peakiuii TUApoIH3a B MoseKyispHoM U nonHoM Bujze: CrCls, NaNOs,
K,CO:s.

17. CoctaBbTe ypaBHEHHUS OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIU:
K>Cry,07 + Na,SO3 + H,SO4 —, KMnO4 + NaNO; + H,O —.

18. I'omoreHHass peakius HpoTekaeT mo ypaBHeHH0o Hy ) + L y = 2 Hly. Hauvanpnas
KOHI[eHTpaluss Bojxopoaa 2,1 monbe/n, noga 1,5 mons/n. Bo CKONMbKO pa3 M3MEHHUTCS CKOPOCTh
peakumu, koraa npopearupyet 30% Bogopoma?

19. B 640 mi Bozsl pactBopuin 160 1 xnopuaa xenesa (II). [ImoTHOCT MosTyueHHOTO pacTBOpa
1,032 r/mi. Paccunraiite: o(FeClz); Cy; Cox; Crm; N(FeClz) u N (H20); T.

20. Onpeznenute TEPMOJUMHAMHUYECKYIO BO3MOXHOCTb IpoTeKaHus peakiuuu CS; ) +3 Oyp=
=CO; ) + 2 SO, (1, AH; = -1075 kI mpu cTaHAApTHBIX YCIOBHUsX. Paccumraiite TemmepaTypy
Havana peakuuu, eciiu S(CS;)=151 Jx/monb-K; S(0,)=205 Ix/monb K; S(CO,)= 213 Jx/monb-K;




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

S(S0,)=248 JTxx/moab-K.

21. Peaxkuus uner no ypaBHeHuto: 2 Hy ) + Sy ) = 2 HyS). HauanbHas koHIEHTparus
BOJIOpOJIa 2 MOJIB/JI, cepsl 1,5 Mo/, OnpeaenuTe BO CKOJIBKO pa3 U3MEHUTCSI CKOPOCTh PEaKIIUU K
MOMEHTY, Korjaa npopearupyet 0,7 Moab/1 Bogopoaa?

22. Onpenenute TEPMOAMHAMUYECKYIO BO3MOXKHOCTD IIPOTEKAHUS peakuuu 2 ZNS ) + 3 Oy =
=2 2n0 ) + 2 SO, (), AH; = -890 /I mpu cTaHIapTHBIX yCJIOBUAX. PaccunTaiite Temmeparypy
Hauana peakiun, eciu S(ZnS)=58 Ix/mons K; S(02)=205 Tx/mons - K; S(ZnO)= 44 JIx/mons K;
S(S0,)=248 JTxx/monbK.

23. HauaspHble KOHIIEHTPAlMK UCXOAHBIX BelecTB B peakuuu: 2 SO, ) + Oy () = 2 SO3 () Obln
pasusbl 1,8 Monb/nm SO; 1 2,4 Moab/1 Oz. Bo CKOJIBKO pa3 H3MEHUTCS] CKOPOCTh PEAKIIMH K MOMEHTY,
korna npopearupyet 0,8 monb/n SO,?

24. B pactBope optodochoproit kuciaotel maccoir 1200 r m mnotHocThio 1,153 /M
coaepxutcs 312 r H3PO,. Paccunraiite: o(H3PO,); Cy; Cox; Cmy N(H3PO4) 1 N (H20); T.

Bnaners

- HaBBIKAMH MTPUMCHCHHS OCHOBHBIX
XUMHAYECKUX 3aKOHOB B
po¢eCCUOHAIBHON IeATETHHOCTH;

- MPAKTUYECKIUMHU HaBbIKaMHU
TEOPETUIECKOTO u
AKCIIEPUMEHTAILHOTO MCCIIEIOBAHUS
B 00JIaCTH XUMHUHU

Ilpumepnvle npakmuueckue 3a0anun:

1. Jna peakuuu CHy () + CO; () = 2 CO () + 2 Hy (1) onpenenure BO3MOKHOE HAllpaBJICHUE
CaMOIIPOM3BOJIBHOTO TEUYEHHS peakUWy NpU CTaHIAPTHBIX YCIOBUSX M Hpu  Temmepatype T
=927°C, ecin TennoBOIt 3¢ exT peakuu 10 3aJlaHHON TeMIepaTypbl HE U3MEHUTCS. YKaXUTe: a)
BBIJIETISIETCSl WM TOTJIOUIAeTCs SHEPIHsl B XOJAE pPeakluu; 0) MpUYMHY HAWJIEHHOTO W3MEHEHUs
sHTpomnuu. PaccunTaiite TeMnepatypy Hauana peakluu.

2. Beipa3uTe uepe3 KOHIICHTPAIUU PEareHTOB KOHCTAHTHI PABHOBECHS CIIEIYIOIINX PEaKIHi
Nory + 3 Hory = 2 NH3py, AH = -92,2 xJIk. Ykaxure HamnpaplICHHUE CMEIIEHUS XUMHUYECKOIO
paBHOBECHSI 3TUX peaKUui: a) NPH MOHWKEHUH TEeMIIepaTyphl, €CIM JaBJI€HHE MMOCTOSHHO; 0) mpu
MOBBIIIEHUH JIaBJICHUS, €CIIM TeMIIepaTypa MOCTOsSHHA.

3. CKOIbKO MWLTHUIMTPOB 96%-HOTO pacTBOpa CEPHOM KHUCIOTHI C MJIOTHOCTHIO 1,84 r/mi
notpedyercst 11 npurorosnenus 2 i1 0,25M pactBopa?

4. Kakwe w3 cienyromux coieii moasepratorcst ruaponusy: NapSiOs. Cu(NO3z),. KBr?
CocTtaBpTe MOHHBIE M MOJIEKYJSPHBIE YpaBHEHHUS T'MAPOJM3a COOTBETCTBYIOIIMX coieil. Kakoe
3HaueHne pH (< wim> 7) UMEIOT pacTBOPHI ITUX CONEH?

5. 3omb Tuapokcuaa Maruus noiydeH myrem cmemmBanus 0,02 1 0,011H. pactBopa MgCl, un
0,028 1 0,005 =. pactBopa NaOH. Omnpenenure 3aps 9acTHI] MOJTYYEHHOTO 30JI1 W HAIUIIATE
dbopMyiTy ero MULEILIBI.

6. PaccumTaiite AlEKTPOABIKYIIYIO CHJIYy M OINPEIEIUTE HANpPaBJICHUE CaMOIPOU3BOJIBHOTO




CTpyKTypHBIii
DJIEMEHT
KOMIIETEHINH

[TnaHupyemble pe3ysIbTaThl
oOyueHus

OneHouHble CpeaCTBa

NPOTCKAHHWS PEaKIWU TPU CTAHAAPTHBIX YCIOBHUSX, WCIONB3YSl 3HAUCHHS] OKHCIUTEIBHO-
BOCCTAaHOBUTENBHEIX NToTeHmanos HJ + H;PO, — J, + HPO3; + H,0.

7. IlpuBenute CXEeMbI 3JCKTPOIHBIX IPOLECCOB W MOJCKYJSIPHBIC YpPAaBHEHHS PEaKIIHiA,
NPOTEKAIOIIUX TPH IEKTPOXUMHYECKOH Koppo3un rajgpBanonapbl Co/Ni: a) B kucio# cpene; 0) Bo
BJI&KHOM Bo3ayxe. Omnpenenurte yObUTh MacChl aHOJA MPH KOPPO3UH B KUCIIOH cperne 3a 20 MuH,
€CIIi CKOPOCTh Koppo3uu coctapmia 0,01 /4.

8. CocTaBbTe 3JEKTPOHHO-UOHHBIE YPaBHEHUS JIEKTPOIHBIX MPOIECCOB (aHOJ MHEPTHBIN) U
MOJICKYJISIPHOE€ YpaBHEHHE pEakIuH, MNpoucxXoisimeld npu osnekrponuze pactBopa CoSOg,
Bbruuciure (akTudeckoe KOJMYECTBO METaJlla, IMOJYYCHHOTO Ha KaTOJC MPH DIIEKTPOJIU3E
Co(NOg)2, ecu 37€KTpOIM3 MPOBOAMIN B TedeHHU 1 4. Beixoa meramia mo Toky cocraBui 85%.
YkaxuTe BO3MOXKHbIE TPUUUHBI YMEHbBIIICHUS BBIX0/1a METaJlJIa 10 CPABHEHUIO C PACUETHBIM.




0) ITopsinok npoBeneHUsI NPOMEKYTOYHOM ATTECTAMH, OKA3ATEJM U KPUTEPHH
OLICHUBAHUS:

[IpoMexyTouHass arTecTalys IO JIUCHUIUIMHE «XHUMHS» BKIIOYAEeT TEOPETUUYECKHE
BOIIPOCHI, TTO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHHUS 0OYUYAIOIIMMUCS 3HAHUHM, U TPAKTHYECKUE
3aJ]aHus, BBISBIIAIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUI U BIIAJCHUIA, TPOBOIUTCS B (hopme
3aueTa.

3aueT Mo JAHHOW IUCUUIUIMHE MPOBOIUTCS B YCTHOW (Qopme mo OuieraM, KaKIbld U3
KOTOPBIX BKJIIOYAET 2 TEOPETUUYECKUX BOIIPOCA U OJJHO MTPAKTUUECKOE 3a]JaHUE.

Ilokazamenu u Kpumepuu oUeHUBAHUA 3auema:

«3aYTEHO» - O0YYarOIIMICS AEMOHCTPHPYET IMOPOTOBBI YpOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETCHIIMI: B XOJ€ KOHTPOJIbHBIX MEPOINPUSTHI JOMYCKAIOTCS OIIMOKH, MPOSBIAETCS
OTCYTCTBHE OTJACIBHBIX 3HAHUM, YMCHHIA, HABBIKOB, O0YJAIOIIMIICS UCIIBITHIBACT 3HAYUTEIHHBIC
3aTpyJHEHHUs PU OTIEPUPOBAHUY 3HAHUSIMU M YMEHHUSIMU MPU UX NIEPEHOCE HA HOBBIE CUTYAIIHH;

«HE 3aYTEHOY» - 00YYAIOLINIICA HE MOXKET MOKa3aTh 3HAHUA HAa YPOBHE BOCIIPOM3BEICHUS
U oObsicHeHUS uHPOpMAIMU, HE MOXET IO0Ka3aTh HMHTEJJICKTyajJbHble HABBIKU pEIIeHUs
IIPOCTHIX 3ajau.



